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vegetation type. However, we hope that expedi- 
tions will be organized in the near future to study 
the flora and fauna. 

In addition to wet plants, horse milk, sour milk 
and dried herbs are widely used in the area as a 
treatment. 

In the frequent expressions of communities, 
wormwood is considered a medicine of local com- 
munities in increasing appetite, in infectious dis- 
eases of the internal organs of St.John's wort, in the 
treatment of violet and rose headaches. Research 
on common ethnobotanical methods and surveys 
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was carried out in the settlements of temporary set- 
tlers and refugees from most parts of the Karabakh 
region. Based on the experience of the people on 
the use of different plant species, field research has 
not yet been conducted in some areas. However, in 
a short period of time, a lot of material has been 
collected about the methods and forms of applica- 
tion of different species. At the same time, some 
very important plants have recently ceased to play 
such an important role in the economic life of the 
population, as refugees have already settled in 
large cities. As a result, it became clear that infor- 
mation about the importance of some forms of 
stagnant peasant activity in the economy and cul- 
ture is still remembered. The most valuable data in 
the interviews was obtained mainly from the older 
generation. Although new forms of farming have 
emerged in recent years, the dominance of wild 
flora has rapidly collapsed for them, and infor- 
mation about some plants has almost been com- 
pletely erased from memory. At present, to a cer- 
tain extent, only folklore can give the impression 
of an eternal struggle between man and nature in 
the thinking of a society at a certain stage of devel- 
opment. The folklore information collected by eth- 
nographers and archeologists in connection with 
material and cultural monuments really allows us 
to describe the history of Karabakh in a scientific 
way. Much of the past has probably been erased 
before it is written in the memory of the younger 
generation. For this reason, the best way to present 
the materials collected so far to the public after 
people return to their ancestral lands is considered. 

Special rules for the collection of medicinal 
plants have been formed in folk medicine. The 
communities in the Karabakh region understand 
what they know about this: the medicinal plant 
must first be clearly identified. During the initial 
processing, after the raw material has dried, the 
non-compliant parts must be removed. Surface 
plant parts (leaves, flowers, grass, fruit) should be 
collected in the morning when it is dewy (between 
8-10 am) and underground organs (roots, rhi- 
zomes)in the evening after 5 pm. Only need to col- 
lect well-developed healthy raw materials. Plants 
damaged by insects or microorganisms should be 
removed. 

Vegetation of Karabakh is semi-deserts and 
semi-steppes in vertical zoning (up to 400 m above 


sea level); steppe vegetation (400-800 m); meso- 
philic forests (1000-2000 m); high mountain vege- 
tation (2000-2500 m); alpine-subalpine vegetation 
(2200-3000 m); rock vegetation (over 3,000) and 
wetland vegetation in river and lake deltas. 

After obtaining information from other re- 
gions of Azerbaijan, it became clear that there are 
species that are unique to the area and their range 
is limited to Karabakh: Sanguisorba officinalis and 
Salvia karabachenses. 

There are also some plants that are not found 
in the wild in the area, but are grown by people in 
the regions and used as medicine:Tanacetum vul- 
gare, Rosmarinus officinalis, Pimpinella anisum, 
Papaver somniferum, Mentha piperita, Matricaria 
matricarioides, Iris germanica, Kalanchoe рт- 
nata, Ficus carica, Ephedra aurantica, Cucurbita 
maxima, Coriandrum sativum, Calendula offici- 
nalis, Bidens tripartita, Alliumsativum and Aescu- 
lus hippocastanum. 

During the research, the frequency of plant 
use (FC) in the local flora was determined (Figure) 
and different ways of using the more mentioned 
plants were identified. 
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Fig. Some species for use 


As you can see from the figure, 66 plants (Bis- 
torta major S.F. Gray, Chelidonium majus L., Con- 
vallaria majalis L., Bryonia alba L., Datisca can- 
nabina L., Leonurus quinquelobatus Gilib., Ni- 
gella sativa L.and etc.) by 18 times, 10 plants 
(Cichorium intybus L., Crataegus transcaucasicus 
Pojark., Matricaria matricarioides (Less.) Porter, 
Calendula officinalis L., Helichrysum plicatum 
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DC., Hippophae rhamnoides L., Mentha piperita 
L. and etc.) 48 times have mentioned 

In the territory of Karabakh by families: Aster- 
aceae Dumort-17,Rosaceae Juss.- 8, Lamiaceae 
Lindl.-6, Apiaceae Lindl.-5, Fabaceae Lindl. and 
Polygonaceae Juss. -4, Moraceae L. and Cucurbita- 
ceae Juss. -3, Papaveraceae Juss., Violaceae 
Batsch-2, Viburnaceae Barfin, Valerianaceae 
Batsch, Monotropaceae Nutt, Anacardiaceae 
Lindl., Punicaceae Horan, Hippocastanaceae DC., 
Betulaceae S.F.Gray, Alliaceae J.Agazdh., Berber- 
aceae Juss., Malvaceae Juss., Tilliaceae Juss., Bras- 
sicaceae Burnett, Sambucaceae Batsch ex Borkh, 
Rhamnaceae Juss., Fagaceae Dumort, Elaegnaceae 
Juss., Peganaceae (Engl.) Tiegh.ex Takht, Primula- 
ceae Vent, Plantaginaceae Juss., Salicaceae Mirb., 
Chenopodiaceae Vent., Cupressaceae Rich., Ra- 
nunculaceae Juss., Hyperiacaceae Juss., Canna- 
baceae Juss., Elaegnaceae Juss., Urticaceae Juss. 
each is used byl species as medicine or food. 
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Qarabağın etnobotaniki təhlili 
S.C. İbadullayeva 
AMEA-nın Botanika İnstitutu, Bakı, Azərbaycan 


Məqalədə Qarabağın etnobotaniki səciyyələndirilməsindən bəhs edilir. Aparılan sorğular və ədəbiyyat mə- 
lumatlarından məlum olmuşdur ki, ərazidə 101 növ dərman bitkisi, 44 növ yabanı qida - meyvə və gilə- 
meyvə, 28 növ yabanı tərəvəz, 20 növ ətirli-ədviyyəli, 10 növ boyaq və 300-dən çox yem bitkisi insanlar 
tərəfindən geniş istifadə edilirmiş. Bəzi ərazilər (Şuşa, Xankəndi, Xocavənd) barədə məlumatlar köçkün və 
qaçqın düşmüş yerli icmalardan alınsa da, Tərtər və Bərdə rayonları tam təftiş edilmiş, Fizuli, Ağdam və 
Ağcabədi rayonlarının bəzi kəndlərindən bitkilər toplanılmışdır. Toplanılan faydalı- dərman, qida və tex- 
niki bitkilər eyniləşdirilmiş və istfadə tezliklri müəyyənlşdirilmişdir. Tədqiqat zamanı müasir və klassik 
etnobotaniki metodikalarla bitkilərin istifadə yolları təyin olunmuşdur. Tədqiqatların davamı üçün mühari- 
bənin törətdiyi fəsadların aradan qaldırılması gözlənilir. 


Açar sözlər: Qarabağ, flora, dərman və qida bitkiləri, etnobotanika 
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Этноботанический анализ Карабаха 
С.Дж. Ибадуллаева 
Институт ботаники НАН Азербайджана, Баку, Азербайджан 


В статье представлена этноботаническая характеристика Карабаха. Исследования и литературные 
данные показали, что в регионе широко используются 101 вид лекарственных растений, 44 вида 
дикорастущих растений - фруктов и ягод, 28 видов дикорастущих овощей, 20 видов пряно-арома- 
тических растений, 10 видов красильных и более 300 видов кормовых растений. Хотя информация 
по некоторым районам (Шуша, Ханкенди, Ходжавенд) была получена от местных общин времен- 
ных переселенцев и беженцев, Тертерский и Бардинский районы были исследованы полностью. 
Также были собраны растения в некоторых селах Физулинского, Агдамского и Агджабадинского 
районов. Собранные лекарственные, пищевые и технические растения были идентифицированы и 
определена частота их использования. В ходе исследования были определены способы использова- 
ния растений современными и классическими методами этноботаники. Для проведения дальнейших 
исследований следует ожидать предотвращения последствий войны. 


Ключевые слова: Карабах, флора, лекарственные и пищевые растения, этноботаника 
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The article highlights the gap in studying the bat fauna in Mountainous-Karabakh and adjacent ar- 
eas within the Lesser Caucasus as no research studies were conducted in this part because of the 
prolonged territorial occupation. Comparative description of bat fauna is being provided between 
Mountainous-Karabakh and the Nakhchivan Autonomous Republic (AR) which reveals a close fau- 
nal similarity, one of the reasons of which is the local movements of bats between these sides. Nine 
species of regional bat fauna (19 species or 58% of local bat fauna) carry local conservation status. 
Most species tend to decline in global populations. The importance of studying the bat fauna of the 
Lesser Caucasus, including the bats in Karabakh, in more modern approaches and using stationary 
and mobile detectors which are already being applied in house by the author as well as other modern 
equipment (using acoustic and remote tracking methods) remains necessary for studying certain eco- 


logical peculiarities of bats. This article presents echo spectrograms of four bats as examples. 


Keywords: Lesser Caucasus, bats, chiropterofauna, biodiversity, new methods 


INTRODUCTION 


Mountainous Karabakh covers the mountain 
ranges of Murovdag and Karabakh, as well as the 
Karabakh Volcanic Massive and the Valley of 
Central Aras-Nakhchivan and forms the south-east 
edge of the Lesser Caucasus Natural Provinces 
within Azerbaijan. In general, the Lesser Caucasus 
is being characterized by a shortage of forests 
(Прилипко, 1970) and that its vertical belts are rel- 
atively even (except for the Murovdag and Zanga- 
zur). The climate is dry continental; the river sys- 
tem is not well established. The arid zone covers 
the skirts of the abovementioned ridges as well as 
the entire Nakhchivan Valley to the west direction. 
Anthropogenic factors have contributed to the 
transformation of natural landscapes, and over the 
last 30 years, and this process has negatively im- 
pacted the environment even faster and more pur- 
posefully. 

The territory of the Nakhichevan AR is char- 
acterized by an exceptional wealth of natural con- 
ditions (Babayev, 1999). A wide variety of relief, 
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landscapes, climate, flora and fauna has always at- 
tracted the attention of specialists of different pro- 
files. Due to a peculiar geological history, the 
northern outpost of the Middle East formation Cen- 
ter arose and is located here. This is the reason for 
the high level of endemism of the flora and fauna 
of this south-eastern edge of the Lesser Caucasus. 
In recent 15-20 years, significant changes have oc- 
curred in this area due to the intensification of in- 
frastructure, industry and agriculture, the use of 
chemical means to combat various pests, the crea- 
tion of new protected areas, border conflicts 
(Talibov, 2001). 

The Lesser Caucasus owns 33% of all karst 
square (6000 sq. km) existing in Azerbaijan. The 
largest karst caves such as Azykh, Taghlar, Shusha, 
Daghtumas, Tugh etc. (having 240 caves with total 
lengths of 4km) are in Nagorno Karabakh. The lo- 
cal conditions provide convenient natural (rocky 
cliffs, caves, tree hollows, etc.) and manmade shel- 
ters (wells, buildings, mines, mining tunnels, etc.). 

The Mountainous Karabakh area remains un- 
studied over the last 40 years and is considered as 
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a gap for a faunal overview of the overall Natural 
Province within Azerbaijan. The investigation of 
the Nakhchivan AR bat fauna occurred recently 
(Raxmatulina, Hosonov 2009) when analogical re- 
search studies are not applicable to the bat fauna of 
Mountainous Karabakh (seven long-term occupied 
surrounding districts) and the available info in this 
sphere dates back to the before 1980's (Сатунин, 
1912; Верещагин, 1959; Гаджиев, 1967; 
Дубовченко, 1969; Алекперов, 1966; 
Алекперов, Рахматулина, 1975); Фаттаев, 1978; 
Рахматулина, 1970, 1980, 2005). 

In addition to the changed natural conditions 
that occurred over time, we assume that still un- 
known to us various anthropogenic changes that 
occurred during the occupation period have not 
gone beyond the bat fauna. Considering the time 
difference and the changes it is important to re-ex- 
plore the bat fauna in Karabakh as an integral part 
of regional biodiversity. It also should be noted that 
the Lesser Caucasus bat fauna is the least studied 
compared to other natural provinces in Azerbaijan. 
Scientific literature also contains no or occasional 
information on bat species inhabiting the regions 
such as Gedabek, Dashkesen, Goygel, Goranboy, 
Tartar, Ganja and its surroundings. Over the last 40 
years, no required research studies have been car- 
ried out in the territories of Nakhchivan and the 
Lesser Caucasus bordering with the former front 
line as well as Armenia as it was not safe. In view 
of all of this, for the detailed study of the Lesser 
Caucasus chiropterofauna within Azerbaijan, there 
is a need for deeper investigation of bats in Moun- 
tainous Karabakh covering about 3096 of all mam- 
mal species via application of newer technol- 
ogy/methodologies. 

To understand the work scope of bats fauna 
investigation in the Lesser Caucasus we have com- 
pared in this paper the faunal composition of Na- 
khchivan (own investigation data for 2006-2008, 
2013 years) and Mountainous Karabakh with sur- 
rounded territories (based on literature data dated 
back to 1880s). Along with a comparative study of 
chiropterofauna, it also provides a general impres- 
sion of how rich the bat fauna is in these two areas 
with a distinct specific climate and orographic con- 
ditions. 


MATERIALS AND METHODS 


Field surveys and collation of materials in Na- 
khchivan AR were conducted in 2006-2008 jointly 
with Dr. LK.Rakhmatulina and in 2013 inde- 
pendently. 

The study area mainly covered the central and 
eastern regions of Nakhchivan, ranging from the 
distinctive semi-arid landscape of the Aras valley 
up to the alpine meadows. The main target was to 
revisit already known bat shelters, colonies as well 
as to reveal new roosts (hibernation sites, summer 
shelters). Over the study period we have recorded 
14 bat species, 153 individuals captured (Mehely's 
and greater horseshoe bats, lesser mouse-eared bat, 
brown long-eared bat, eastern  barbastelle, 
Schreiber's bent-winged bat) were banded and re- 
leased back to nature. 

Generally accepted methods of observation 
and counting were applied during the field surveys 
(Кузякин, 1950; Громов, Гуреев, 1963; Horacek 
et al., 2000; Kunz et al., 1996). Via using the ultra- 
sound detectors, we have recorded many synan- 
thropic bat species among which the predominant 
ones were common and Kuhl’s pipistrelles. This 
article also covers the materials from collections of 
ANAS Institute of Zoology, the Zoological Mu- 
seum of Moscow's State University, and the Russia 
Institute of Zoology (based on Rakhmatulina, 
2005). We physically inspected those areas (natu- 
ral and manmade structures) which could poten- 
tially be suitable as summer or winter roosts for 
bats. All captured individuals were identified to 
species level, age, sex and reproductive status were 
determined, measured (weight, length of body, 
forearm, and tail), banded and released back. Day- 
time surveys were based on visual observations 
(shelter designation), and night surveys on field- 
routes with active bat detectors (Pettersson D200). 
Bats were recorded directly in their shelters or cap- 
tured and identified with nets. All methods were 
aimed at determining the species composition of 
bats and compiling the transect records on the 
flight intensity of bats. 

Bat fauna composition related info is based on 
only literature materials dated back to 1980s 
(Рахматулина, 2005). 
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RESULTS AND DISCUSSION 


Mountainous Karabakh territory is well 
known for its karst caves as it is mentioned above. 
Only Azykh (located in the border of Khojavend 
and Fizuli districts) being the biggest in the Cauca- 
sus and 5" globally largest karst cave is home to 6 
species of bats (Rhinolophus ferrumequinum, R. 
mehelyi, Myotis blythii, Miniopterus schreibersii, 
Plecotus austriacus, and Barbastella leucomelas), 
the largest karst cave in the southern Caucasus and 
the 5th largest karst cave in the world. The numer- 
ous and common species among them were Me- 
hely's horseshoe bat (R. mehelyii) and Schreiber's 
bent-winged bat (M. shcheribersii). The number of 
individuals of both species reaches up to 10-30 
thousand. Each species depending on the physio- 
logical condition as well as the time of year occu- 
pies the various halls and parts of the cave. І.К. 
Rakhmatulina reviewed and consolidated all avail- 
able for the last 100 years literature data, various 
collection materials as well as own long-terms sci- 
entific research results related to the bat fauna of 
Nagorno Karabakh (Сатунин, 1915; Верещагин, 
1959; Кузякин 1950; Дубовченко 1968, Алек- 
nepoB, 1966, 1968; Алекперов, Рахматулина, 
1975) in own scientific papers and particularly in 
her final monography (Rakhmatulina 2005). This 
list consists of 19 species with the following split 
per genus: 5 Rhinolophus — 5, Myotis — 4, 1 (Min- 
iopterus — 1, Plecotus — 1, Barbastella — 2, Nycta- 
lus — 1, Pipistrellus — 3, 1 Hysugo — 1, Eptesicus — 
1 vo Tadarida — 1. This composition has close sim- 
ilarity with the Nakhchivan bat fauna (16 species) 
which is being described later in this paper (Rax- 
matulina, Hosonov, 2009). 

Bat species composition varies vertically. On 
the foothills the common and Kuhl’s pipistrelles 
are numerous, greater horseshoe bat and serotine 
bat are common. The richest bat fauna belongs to 
the middle mountainous zone of 600-1000 m above 
sea level, where more than 10 bat species are com- 
mon or numerous. Horseshoe bats, lesser mouse- 
eared bat, Schreiber's bent-winged bat, Kuhl's, 
Savi's, common pipistrelles are species-indicators. 
A number of speleofil species form bigger colo- 
nies. Colonies with more than 10 thousand individ- 
uals of 4 species were registered in Taghlar, Tugh, 
Azykh caves and 11 species in Shusha Dashalty 
(Рахматулина, 2005). This kind of diversity and 
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richness is due to both food availability (ento- 
mofauna) as well as the existence of suitable shel- 
tering conditions during various seasons of the 
year. At an altitude of 1000-2000m, the population 
number of species decreases (3 numerous and 5 
common species) in spite of the fact that the num- 
ber of bats species is still 19. The minimum number 
of species is in the zone above 2000 m. 

Nakhchivan AR - 16 bat species which were 
registered by us (physically and recording via ul- 
trasounds) in the territory of the Nakhchivan AR in 
2006-2008, 2013 belong to 3 families: Rhinolo- 
phidae (5 species), Miniopteridae (1) and Vesper- 
tilionidae (10). 

Representatives of these families include 8 spe- 
cies throughout the territory - lesser horseshoe bat 
(Rhinolophus hipposideros), greater horseshoe bat 
(R. ferrumequinum), Schreiber's bent-winged bat 
(Miniopterus schreibersii), lesser mouse-eared bat 
(Myotis blythii), common pipistrelle (Pipistrellus pip- 
istrellus), P. pygmaeus), Kuhl”s pipistrelle (P. kuhlii), 
serotine bat (Eptesicus serotinus) and form the main 
species of fauna (Table 1). 

During the field surveys, key attention was 
drawn to underground shelters (caves, mining tun- 
nels). Synanthropic inhabitants of urbanized areas 
were registered and counted during evening fly out 
from the shelters as well as on the pathways and 
foraging sites. In addition, more detailed data was 
collected on the shelters, population number and 
age-sex composition of speliophil species such as 
R.ferrumequinum, M. blythii, M. schreibersii. 

Extremely rare bat species include the medi- 
terranean horseshoe bat and Blasius's horseshoe 
bat (R.euryale and R.blasii), and the brown long- 
eared bat (Plecotus auritus), the individual of 
which were captured in Ordubad and Shahbuz dis- 
tricts since the beginning of the 20th century. Two 
young males of the latter species were captured by 
us on October 20, 2006, in the Turkesh village of 
the Shahbuz district. 

From recorded for the first time 4 bat species 
in the Nakhchivan AR - whiskered bat and Geof- 
froy's bat (Myotis mystacinus, M.emarginatus), so- 
prano pipistrelle (Pipistrellus pygmaeus) were 
identified by ultrasound in Nakhchivan city and the 
Kotam village of the Ordubad district. Given the 
widespread distribution of these species through- 
out Azerbaijan, the same situation can be expected 
in the Nakhchivan AR. The dead body of another 
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new species, Hypsugo savii, was found in October 
2006 in the village of Kalaki, Ordubad district. 

The number of speleofil bat species here in 
different seasons ranged from 120 individuals for 
R. ferrumequinum, up to 60 for R. mehelyi, more 
than 500 for M. blythii, and up to 500 for M. 
schreibersii. 

The largest breeding colony of M. blythii and 
M. shreibersii was revealed in the “Bat's Nest” 
cave in the Bilav village of the Ordubad district 
(Figure 3) with the total number of individuals of 
more than 1,000. 

It was impossible to monitor the border zone 
of the Nakhchivan AR with Armenia — this 1s the 
site where the Kotam-Kilit cave system which is 
home to a number of the priority species such as 
Blasius's horseshoe bat, mediterranian horseshoe 
bat and greater horseshoe bat as well as the eastern 
barbastelle is located. It should be noted that more 
interesting groups of bats, as well as large breeding 
colonies of Schreiber's bent-winged bat and Lesser 
mouse-eared bat species, are inhabiting the Or- 
dubad National Park. 

Unfortunately, the Maralik Cave in the 
Shahbuz district, one of the dynamic shelters and 
previously recorded for Blasius's horseshoe bat, 
mediterranean horseshoe bat, greater horseshoe bat 
(10) has lost its important role as a shelter for bats 
after being used by shepherds. 

Among the explored shelters, it is important to 
highlight the Sirab Cave. This place is known as 
the wintering roost for horseshoe bat species (R. 
mehelyi, R.ferrumequinum), which have been pro- 
tected since the middle ofthe XX century. The first 
species has not yet been obtained, however, in 
summer and autumn seasons the Schreiber's bent- 
winged bat and the lesser mouse-eared bat become 
very common here. This cave is one ofthe main bat 
shelters in the central part of Nakhchivan AR. It is 
recommended to protect this site by declaring it a 
natural monument. It is recommended to give sim- 
ilar status to the "Bat's Nest" cave (Figure 3) in 
Bilav village of Ordubad district. This cave is a 
shelter for large breeding colonies of two locally 
and internationally protected species - M. blythii 
and M. schreibersii. 

Similarity between Mountainous Kara- 
bakh and Nakhchivan bat faunas. Via compar- 
ing species composition of both areas’ bat fauna it 
was revealed very close similarity between them — 


16 bat species in Nakhchivan and 19 in Mountain- 
ous Karabakh. Future comprehensive investiga- 
tions would clarify and reveal a more precise com- 
position for both areas. As shown in Table 1, nine 
of these species are registered in the 2'* edition of 
the Red Book of the Azerbaijan Republic. Only 6 
of all bat species recorded are with the stable trend, 
3 unknown, and only one with the increasing 
global population trend. The rest of the species 
have a decreasing population trend globally. De- 
spite recording of 7. teniotis (European free-tailed 
bat) only once near Shusha city back in 1950) there 
is a probability to register these species also in Na- 
khchivan and even the Greater Caucasus. Figure 1 
is a schematic map of recorded bat locations in the 
Lesser Caucasus covering Nakhchivan апа 
Karabakh. 

Local seasonal movements (change of sum- 

mer and hibernation roosts) occur between the 
caves of Nakhchivan and Karabakh caves (Rakh- 
matulina, Hasanov 2001). 
Studying of bats by application of new meth- 
ods. Bats have a hidden lifestyle, roosts are not 
easily reachable in most cases, hibernation and 
breeding colonies are very vulnerable to be dis- 
turbed, from health and safety perspective of 
known and emerging zoonotic diseases (Kuzmin, 
Bozick, et al., 2011; Hasanov, Guliyeva, 2020) it 
is necessary to reduce as much physical contact as 
possible with all wild animals including bats and 
it is recommendable to investigate various ecolog- 
ical aspects of bats by application of newer and 
remote methods particularly taking into account 
the uneven and difficult relief of the Lesser Cau- 
casus. With the use of remote equipment, bat's 
ethology can be studied in detail such as long-dis- 
tance migration as well as local movements be- 
tween hibernation and summer roosts, patterns of 
pathways and foraging routes, etc. Stationary 
(passive) and mobile detectors can be used to de- 
termine the relative number and activity intensity 
of transects and stations. Recording and pro- 
cessing of ultrasounds with dedicated programs 
allow determining the species without capturing 
them physically. One of the priorities is to create 
an ultrasound library of the Lesser Caucasus's 
bats via obtaining spectrograms, specific for vari- 
ous species (Figure 2) and can be used for species 
determination remotely. 
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Table 1. Comparative composition of Karabakh and Nakhchivan Bat Faunas 


N Scientific name Common name Nakhchivan| Karabakh | Red Book | IUCN | Population Trend 

1 R. hipposideros Lesser horseshoe bat + + + LC decreasing 
2 R. blasii Blasius's horseshoe bat + + LC decreasing 
3 R. euryale Mediterranian horseshoe bat t t + NT decreasing 
4 R. mehelyi Mehely's horseshoe bat + + + VU decreasing 
5 R. ferrumequinum İdGreater horseshoe bat + + + LC decreasing 
6 M. blythii Lesser mouse-eared bat + + + NT decreasing 
7 M. naterrerii Natterer's bat + LC stable 

8 M. emarginatus Geoffroy's bat + + LC stable 

9 M. mystacinus Whiskered bat t + LC stable 

10 İP. auritus Brown long-eared bat + + LC decreasing 
11 |B. barbastellus Western barbastelle + + NT decreasing 
12 İB. caspica Eastern barbastelle + + + LC unknown 
13 №. noctula Noctule bat + + LC unknown 
14 |Р. pipstrellus Common pipistrelle + + LC stable 

15 İP. kuhlii Kuhli's pipistrelle + + LC increasing 
16 İH. savii Savii's pipistrelle + + LC stable 

17 |E. serotinus Serotine bat + + LC stable 

18 |M. shreibersii Schreiber's bent-winged bat + + + VU decreasing 
19 |T. teniotis European free-tailed bat + + LC unknown 


Note: Pipistrellus pygmaeus has not been reflected in this list yet as it needs additional justification. 


+ Locations of single individuals 


Ф Bat colonies 
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Fig. 1. Bat registration locations in the Lesser Caucasus - Nakhchivan (2006-2008, 2013) and 
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Karabakh (literature data covering the period over 1900-1980) 
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Pipistrellus pipistrellus 


Pipistrellus kuhlii 


20 


1 


Rhinolophus ferrumequinum 


Myotis emarginatus 


Fig. 2. Spectrograms of four bat species obtained by echo-meters in the Lesser Caucasus. 
Note: each spectrogram is specific to the species and recognizable particularly for the species from various genera 
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Fig. 3. Photos of some bat species recorded in Nakhchivan 


Application of passive detectors into the bat 
surveys has been started since 2020 in the Greater 
Caucasus. Remote control (distant) tools for the in- 
vestigation of various ecological peculiarities of 
small size mammals including bats have not been 
practiced in Azerbaijan yet. 
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Qarabağda yarasaların Kiçik Qafqaz faunasının tərkib hissəsi kimi öyrənilmə perspektivləri 


N.Ə. Həsənov 


AMEA-nın Zoologiya İnstitutu, Bakı, Azərbaycan 


Məqalədə Kiçik Qafqazın yarasalar faunasının təfərrüatlı tədqiqi perspektivindən Dağlıq Qarabağ və ətraf 
rayonların uzun müddət təddqiq olunmaması ucbatından bir boşluq kimi qaldığı vurğulanır. Ədəbiyyat mə- 
lumatları əsasında Dağlıq Qarabağ və müəllif tədqiqatları əsasında Naxçıvan MR xireptofaunasının növ 
tərkibinin müqayisəsi verilir və nə onlar arasındakı bənzərliyə diqqət çəkilir ki, bunun səbəblərindən biri 
də yarasaların bu iki ərazi arasında lokal yerdəyişmələrin olmasıdır. Region yarasalar faunasının (19 növ 
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vo ya yerli yarasa növlərinin 5896-1) 9-növü yerli qorunma statusuna malikdir. Növlərin böyük oksoriyyo- 
tinin qlobal populyasiya trendi azalandır. Kiçik Qafqaz və o cümlədən Qarabağ xirepterofaunsının daha 
müasir üsullarla tədqiq olunması və ölkədə müəllif tərəfindən artıq tətbiq olunan stasionar və səyyar detek- 
torlar, digər avadanlıqlar vasitəsilə yarasaların akustik və məsafədən izləmə metodları ilə bir-sıra ekoloji 
xüsusiyyətlərinin araşdırılmasının vacibliyi bildirilir. Dörd yarasa növünə aid exo-spektoqaramlar əyani 
nümunə olaraq məqalədə təqdim olunur. 


Açar sözlər: Kiçik Qafqaz, yarasalar, xirepterofauna, biomüxtəliflik, yeni metodlar 


Перспективы изучения летучих мышей Карабаха, как части фауны Малого Кавказа 
Н.А. Гасанов 
Институт зоологии НАН Азербайджана, Баку, Азербайджан 


В статье указывается на существование пробела в изучении фауны рукокрылых Нагорного Карабаха 
и прилегающих районов в пределах Малого Кавказа, поскольку научные исследования в этой части 
не проводились из-за длительной территориальной оккупации. Дается сравнительное описание фа- 
уны летучих мышей Нагорного Карабаха и Нахчыванской Автономной Республики (АР), которое 
выявляет близкое фаунистическом сходство, одной из причин которого, являются локальные ми- 
грации летучих мышей между этими регионами. 9 видов региональной фауны рукокрылых (19 ви- 
дов или 58% местной фауны летучих мышей) имеет местный охранный статус. Большинство видов 
имеют тенденцию к сокращению глобальной популяции. Внедрение более современных подходов 
в изучении фауны летучих мышей Малого Кавказа, в том числе летучих мышей Карабаха, с исполь- 
зованием стационарных и мобильных детекторов, которые уже применяются автором, а также дру- 
гого современного оборудования с акустическим и дистанционным методами слежения, остается 
важным и необходимым условием для изучения целого ряда экологических особенностей летучих 
мышей. В качестве наглядного примера в статье представлены экзоспектрограмы четырех видов 
летучих мышей. 


Ключевые слова: Малый Кавказ, летучие мыши, хирептерофауна, биоразнообразие, новые методы 
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The article examines the study of the Scutellaria L. sect. Lupulinaria A. Hamilton (Lamiaceae) in 
Karabakh and adjacent regions. The herbarium specimens of BAK as well as various virtual her- 
baria samples collected in 1900-2020 have been analyzed to understand the status of research related 
to the genus Scutellaria. In addition, the species of the genus Scutellaria occurring in Azerbaijan and 
neighboring countries have also been compared by using a systematic review of relevant literature. 
According to the floristic study of the Scutellaria L. sect. Lupulinaria A. Hamilton in Karabakh, it is 
concluded that they have been poorly investigated since the second half of the twentieth century. The 
species have not been studied recently, last 30-40 years, so their systematics is required to be investi- 
gated comprehensively. At the same time, opinions and comments are given on the study of Scutel- 
laria species of the region soon after the liberation of those areas from Armenian military occupation. 


Keywords: Scutellaria, herbarium specimens, skullcup, Karabakh, Azerbaijan 


INTRODUCTION 


The Karabakh region is an eastern part of the 
Lesser Caucasus distinguished by its climate and 
landscape diversity, including mainly the moun- 
tainous areas and intermountain lowlands. It is 
bounded on the northwest by the Murovdag Range 
and on the north by Incechay Range, on the north- 
east by the Karabakh Plain and the east by Mill 
Plain, on the west by the Karabakh Range, and the 
southwest by Lachin, Gubadli, and Zangilan ad- 
ministrative districts; from the south, it extends to 
the state border with the Iran Islamic Republic 
through the territories of Jabrayil, Zangilan and 
Füzuli administrative districts (Səlimov, 2021). 
According to the botanical-geographical regionali- 
zation of Azerbaijan, mainly it covers the central 
and southern part of the Lesser Caucasus (Fig. 1). 

The study of the flora of Karabakh and Zanga- 
zur is closely related to the expeditions conducted 
at different times in the region to study the flora 
and nature of the Caucasus in general. The system- 
atic review of relevant literature and especially the 
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study of herbarium specimens collected from the 
Karabakh and Zangazur which were kept in vari- 
ous Herbarium collections all over the world dis- 
plays that the first botanic expeditions to the area 
were undertaken by A.LShovich (1829), later fol- 
lowed by R.F.Hohenacker, F.A.Bushe, G.I.Radde, 
Y.S.Medvedev, V ..Lipsky, A.A.Lomakin, 
B.B.Hryniewiecki and others (Еленевский, 1965). 

After 1917, in addition to the floristic re- 
searches in Karabakh and Zangazur areas, several 
geobotanical studies vvere carried out to study the 
vegetation of forests and pastures. The botanical 
explorations of mountain xerophytes in the south- 
ern part of the Lesser Caucasus vvere carried out by 
A.A.Grossheim, LI.Karyagin, T.Heideman, 
L.LPrilipko, etc. in 1928-1935. Scientists have 
studied the southern and western shores of Lake 
Goycha in 1928-1929, Karabakh in 1930 (espe- 
cially surroundings of Shusha), the highlands of 
Kalbajar in 1931, as well as the Lachin Mountains 
(up to Minkend village), Khojavend region includ- 
ing the neighborhood of Mount Ziyarat in 1935 
(Гейдеман, 1940). 


http://dx.doi.org/10.29228/jlsb.27 
Available online 30 December 2021 


The study of Scutellaria L. sect. Lupulinaria A. Hamilton (Lamiaceae) in Karabakh 


Miqyas:1:1,500,000 


Fig. 1. Map of the botanical geographical division of Azerbaijan (after Prilipko, 1960): 
] - Samur-Devechi lowlands, 2 - Caspian lowlands, 3 - Quba massif in the Greater Caucasus, 4 - Eastern Greater 
Caucasus, 5 - Western Greater Caucasus, 6 - Alazan-Ayrichay valley, 7 - Bozgir plateau, 8 - Gobustan, 

9 - Absheron, 10 - Kur plain, 11 - Kur-Araz lowlands, 12 - Northern Lesser Caucasus, 13 - Central Lesser Caucasus, 
14 - Southern Lesser Caucasus, 15 - Mountain part of Nakhchivan, 16 - Nakhchivan plain, 17 - Lankaran-Mugan, 
18 - Mountain part of Lankaran, 19 - Lankaran lowlands, 20 - Diabar. 

Source: Salimov et al. Plant & Fungal Research 1(1): 69-85. 2018 


The contribution of Acad. A.A.Grossheim's 
study of the flora of the Caucasus and, in particular, 
the flora of Azerbaijan is huge and multifaceted. One 
of the exceptional merits of A.A. Grossheim was the 
collection, herbarization, and morphological-system- 
atic study of Scutellaria species found in the Cauca- 
sus area, particularly in Azerbaijan flora. He gave an 
overview of the Lupulinaria Ham. section of the ge- 
nus, based on the result of many studies conducted on 
Caucasian representatives. In this review, only 19 
species were presented, including 16 species for the 
Caucasus and 3 additional species for adjacent coun- 
tries, Iran and Turkey. However, in 1899, V. Lipsky 
recorded that there were only one species for the Cau- 
casus — Scutellaria orientalis L. (Гейдеман, 1940). 

The majority of the herbarium specimens 
from the region in the second half of the 20th cen- 
tury were collected and studied by F. Ahmadzadeh. 

As a result of the Armenian military aggres- 
sion and negative impact on the biodiversity and 
ecosystem of Karabakh and the surrounding areas 
with its rich vegetation, have been severely dam- 
aged. The analysis of herbarium specimens col- 
lected from the region and a systematic review of 


literature is an invaluable source for a comprehen- 
sive assessment of the damage to the flora of the 
zone. This research analyzes and reviews herbar- 
ium samples of BAK and various virtual herbaria 
on the learning and research related to Scutellaria 
collected in 1900-2020. 


MATERIALS AND METHODS 


Studies were carried out on herbarium materi- 
als of the Scutellaria L. in 2016-2021. Herbarium 
specimens are deposited at the herbarium of BAK, 
LE, and virtual herbaria of various institutions 
(GBIF.org, 2021) as well as other available litera- 
ture (Флора Азербайджана, 1957; Флора Грузии, 
1985; Флора Армении, 1980; Edmondson, 1982; 
Jamzad, 2002; Муртазалиев, 2009), and the re- 
sults of monitoring carried out by authors in nature 
were analyzed. The distribution and general area of 
the species were based on the Flora of Azerbaijan 
(Флора Азербайджана, 1957). 
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RESULTS AND DISCUSSION 


The genus Scutellaria L. is one of the largest 
genera of Lamiaceae with more than 360 species 
worldwide. This genus is widespread in the foot- 
hills and mountainous areas of temperate regions, 
where the Mediterranean and the Caucasus as well 
as Iran-Turanian regions and Central Asia are con- 
sidered to be the main centers of the genus biodi- 
versity (Paton, 1990). 

Scutellaria is represented by 15 taxa of which 
4 species (S. prilipkoana Grossh., S. grossheimiana 
Juz., S. rhomboidalis Grossh. and S. darriensis 
Grossh.) are endemic to the flora of Azerbaijan. АП 
these 4 species were described from Azerbaijan. To 
understand the significance of this study, the com- 
parison of genus Scutellaria with the number of taxa 
in Azerbaijan and adjacent flora, the number of en- 
demic taxa, and the rate of endemism are given in 
Table 1. It is seen obviously, the rate of endemism 
in countries close to the gene center is higher than 
the other countries (Salimov, 2018). 


sevanensis Sosn. ex Grossh, S. platystegia Juz. and 
S. sedelmeyerae Juz.) were recorded in Karabakh 
and surrounding areas. 2196 of about 280 speci- 
mens of Scutellaria L. stored in the BAK were col- 
lected from these regions, especially from the ad- 
ministrative districts as Zangilan (15 specimens), 
Lachin (10 specimens) and Shusha (8 specimens). 
Besides, there are specimens collected from Ag- 
dam, Khojavend, Jabrayil, Fuzuli, and Kalbajar. 
We identified herbarium samples of S. platystegia 
Juz. predominated (43 specimens) among these 
collections. S. platystegia Juz. is widespread on 
foothills and it was described by S.Yuzepchuk, 
based on an herbarium specimen collected by 
Y.N.Voronov near the village of Chaytumas, 
Gubadli district in 1911. 


Table 2. The number of herbarium specimens of 
Scutellaria L. deposited at the different herbaria. 


Table 1. The comparison of genus Scutellaria L. with 
the number of taxa in Azerbaijan and adjacent flora, the 
number of endemic taxa and the rate of endemism. 


Countries and Re- The | The number | The rate of 
gions number | of endemic | endemism 
of taxa taxa (%) 
Flora of Azerbaijan 15 4 27 
Flora of the Dagestan 8 2 25 
Flora of Georgia 13 2 15 
Flora of Armenia 8 0 0 
Flora of Turkey 36 15 42 
Flora of Iran 27 8 30 


Approximately 8796 of the genus specimens 
in other words individuals of 13 species are repre- 
sented in the herbarium Fund (BAK) of the Insti- 
tute of Botany of Azerbaijan National Academy of 
Sciences with occurrence data. The collection also 
contains type samples. As a result of the revision 
of type specimens which are stored in the BAK, the 
genus Scutellaria (Lamiaceae) is presented by 8 
authentications of four species described from 
Azerbaijan: S. darriensis Grossh. (1 types), S. 
grossheimiana Juz. (2 paratypus), S.prilipkoana 
Grossh. (1 specimen authenticum and 3 topotypes), 
S. platystegia Juz. (1 topotype). 

Based on a systematic review of the literature, 
4 species of Scutellaria L. (S. orientalisL., S. 
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Scutellaria 1 se tellaria 
Institution and index herbarium | platystegia : : 
Juz, orientalis L. 

Georgian Academy of Sciences, 11 1 
Institute of Botany, National Her- 
barium of Georgia 
Vascular Plants Herbarium of the 5 1 
Komarov Botanical Institute RAS 
(LE) 
Moscow University Herbarium 10 1 
(MW) 
Natural History Museum, Vienna - 7 
- Herbarium W 
Masaryk University - Herbarium - 3 
BRNU 
Herbarium Berolinense, Berlin - 1 
(B) 
Herbarium Senckenbergianum - 1 
(ЕК) 

Total 26 15 


During the research, it became clear that most 
of the herbarium specimens were mainly collected 
by A.A.Grossheim and LI Karyagin in the first half 
of the twentieth century, and in the second half by 
F. Ahmadzadeh. In addition, there are also collec- 
tions of T.Heideman, J.Gurvich, Y.Menitsky, 
Y.Voronov, and LIsayev. Herbarium specimens of 
Scutellaria species from Karabakh and surrounding 
areas were last collected by F. Ahmadzadeh in 
1986 from Zabukh village of Lachin and in 1991 
from Darzili village of Jabrayil. These collections 
belong to S. platystegiaJuz. and comprises 7 and 1 
specimens, respectively. 


The study of Scutellaria L. sect. Lupulinaria A. Hamilton (Lamiaceae) in Karabakh 


According to the collections, most of them 
cover the 1930s and 1940s. These areas had been 
under occupation as a result of Armenian military 
aggression for the last 30 years. Therefore, after the 
liberation of those areas, they are needed to be ex- 
plored comprehensively to re-collect new herbar- 
ium specimens. Consequently, as a part of our on- 
going research, it is planned to organize expedi- 
tions to the administrative regions of the Karabakh 
zone for studying the representatives of Scutellaria 
broadly. 
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Qarabağda Scutellaria L. Lupulinaria A. Hamilton seksiyasının (Lamiaceae) öyrənilməsi 
R.A. Səlimov 
AMFA-nın Botanika İnstitutu, Bakı, Azərbaycan 


Məqalədə Scutellaria L. cinsinin Lupulinaria Ham. seksiyasının Qarabağ və ətraf ərazilərdə öyrənilməsi 
araşdırılmışdır. Cinsin tədqiqinin vəziyyətini müəyyən etmək məqsədilə BAK və müxtəlif herbari fondla- 
rında saxlanılan, 1900-2020-ci illərdə regiondan toplanmış cinsə aid herbari nüsxələrinə dair məlumatlar 
təhlil olunmuşdur. Ədəbiyyat materialları əsasında Azərbaycan və həmsərhəd ölkələrin floralarında rast 
gəlinən taksonlar müqayisəli olaraq analiz edilmişdir. Qarabağda yayılan Scutellaria növlərinin floristik 
öyrənilmə tarixinin təhlili nəticəsində müəyyən olunmuşdur ki, XX əsrin ikinci yarısından etibarən bu re- 
gionun başlıqotu növləri zəif tədqiq edilmişdir. Bu növlərin son 30-40 ilə yaxın müddətdə öyrənilməməsi 
səbəbindən onların sistematikasınının inteqrativ yanaşmalarla tədqiq olunmasını tələb edir. Eyni zamanda, 
həmin ərazilərin erməni hərbi işğalından azad edilməsindən qısa müddət sonra regionda yayılmış Scutella- 
ria növlərinin taksonomiyasına dair bir sıra sualların araşdırılmasına ilə bağlı fikir və mülahizələr verilir. 


Açar sözlər: Scutellaria, herbari nüsxələri, başlıqotu, Qarabağ, Azərbaycan 
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Изучение секции Lupulinaria A.Hamilton рода Scutellaria (Lamiaceae) в Карабахе 
Р.А. Салимов 
Институт ботаники НАН Азербайджана, Баку, Азербайджан 


В статье представлены данные по изучению секции Lupulinaria A. Hamilton рода Scutellaria L. 
(Lamiaceae) в Карабахе и сопредельных территориях. C целью исследования статуса рода был сде- 
лан анализ сведений гербарных образцов ВАК и образцов, имеющихся в разных фондах, собранных 
в регионе в 1900-2020 гг. На основе литературных данных проводится сравнительный анализ так- 
сонов, встречающихся в Азербайджане и сопредельных странах. Выявлено, что со второй половины 
ХХ века виды шлемников по данным флористического исследования Scutellaria в Карабахе слабо 
изучены. Невозможность изучения этих видов за последние 30-40 лет требует интегративного под- 
хода к исследованию их систематики. Кроме того, представлены некоторые идеи и рассуждения по 
выявлению вопросов таксономии видов Scutellaria, которые распространились в регионе, вскоре 
после освобождения этих территорий от армянской военной оккупации. 


Ключевые слова: Scutellaria, гербарные образцы, шлемник, Карабах, Азербайджан 
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Every landscape zone of the Lesser Caucasus is distinguished by its own reptile species complex. 
Significant territories of the Lesser Caucasus within Azerbaijan are lowlands. More than 25 species 
and subspecies of reptiles (54.7% of local reptile fauna) are encountered in this zone. The majority 
of species inhabiting this landscape zone are xerobionts. All reptile species registered in the semi- 
desert have also been observed on the foothills. The middle mountainous zone is characterized by the 
presence of species such as Anguis fragilis, Ablepharus bivittatus, Lacerta media, Darevskia raddei, 
D.armeniaca, Zamenis hohenackeri, Coronella austriaca, Montivipera raddei. The representatives of 
the neighboring foothills do also exist here. In total, 20 species and subspecies have been registered 
in this zone, consisting of 47.6% of reptile fauna in the study area. The high-mountain zone owns less 
rich herpetofauna, the core of which is mainly composed of the Caucasian autochthons. Paralaudakia 
caucasia species enters this area from its surroundings. In total 6 species or 13.9% of the Lesser 
Caucasus’s reptile fauna has been recorded here. 


Keywords: Lesser Caucasus, reptiles, herpetofauna, biodiversity, landscapes 


INTRODUCTION 


The relief (landscape) forms of the Lesser 
Caucasus, including its Azerbaijan part, are split 
into - mountain ranges and massifs, on the one 
hand, and plains, on the other. Each of these land- 
scapes is being characterized by its own reptile 
fauna, and therefore we will deep dive into their 
peculiarities in more detail. 

The mountain system of the Lesser Caucasus 
in Azerbaijan is represented by ridges (ranges) to- 
wards the southeastern direction. These ridges 
form the Shahdag, Karabakh and Konguro- 
Alanghez mountain ranges (Geography of Azer- 
baijan Republic, 2014). 

Ground volcanism has played a leading role in 
the formation of the present landscapes in particu- 
lar parts of the Lesser Caucasus (southeastern) at 
the beginning of the manifestation of which is 


http://dx.doi.org/10.29228/jlsb.28 
Available online 30 December 2021 


noted in the Late Sarmatian. Many areas of the 
Lesser Caucasus have more or less preserved vol- 
canic relief of lava sheets and slopes of large vol- 
canoes. 

The high-mountain zone of the Lesser Cauca- 
sus range does not have continuous distribution as 
it is on the Great Caucasus. Relatively small areas 
of the high mountains are interspersed among mid- 
mountain areas. The Lesser Caucasus is predomi- 
nantly a mid-mountainous territory (Geography of 
Azerbaijan Republic, 2014). 

Several vegetation types (landscapes) are dis- 
tinguished in the territory of the Lesser Caucasus: 
semi-desert, desert, foothill, steppes and upland xe- 
rophytes, arid woodlands, alpine meadows and 
meadow-steppes, forest vegetation (Prilipko, 
1970). 

The above-described various landscape pat- 
terns determine a significantly uneven distribution 
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and a pronounced “lace of areas” peculiarity of a 
significant part of the animal species including rep- 
tiles inhabiting here. 

In 1947, A.M.Alekperov studied the fauna of 
Nakhichevan АВ (Nakhichevan, Kakhab, 
Zeynaddin, Julfa, Daridag); in 1948, he made a col- 
lection on amphibians and reptiles of Zangelan. He 
transferred his herpetological collections to the Zo- 
ological Institute of ANAS. 

In 1950, A.M.Alekperov again conducted in- 
vestigations in the Nakhichevan AR and surveyed 
all districts of the Republic via the transect meth- 
ods. Based on the materials of this study as well as 
previous expeditions, he published the paper *Rep- 
tiles of the Nakhichevan ASSR”. In his next article 
called “Materials on studying of amphibian and 
reptile fauna of the Nakhichevan ASSR” (1954) 
beside the personal materials of the collection of 
the Nakhichevan State Pedagogical Institute were 
also used (Alekperov, 1954). 

In 1955-1960, LS. Darevsky worked in the 
Nakhichevan AR, who for the first time revealed 
Psammophis lineolatus (Darevsky, 1967). 

In 1955, A.M.Alekperov organized an expedi- 
tion for comprehensive studying the amphibian 
and reptile fauna of Azerbaijan. The survey was 
conducted on the Eastern slopes of the Lesser Cau- 
casus (Khanlar region, Adjikend, Chaikend, Lake 
Gek-gel) and Garabagh. Huge efforts were in- 
vested by A.M.Alekperov into the study of the ba- 
tracho-herpetofauna of Azerbaijan resulted in the 
publication of his monography - “Amphibians and 
Reptiles of Azerbaijan” (1978). 

Studies of T.A.Aliev (1974) are devoted to the 
ecology and distribution of venomous snakes of the 
Nakhichevan AR. S.B.Akhmedov (1981) studied 
skinks of the Lesser Caucasus. S.G.Jafarova studied 
ecology, distribution and conservation of the reptiles 
of the Lesser Caucasus (Alekperov and Jafarova, 
1979; Jafarova, 1979; 1980). Due to the occupation 
of the territories of the Lesser Caucasus (Nagorno 
Garabagh and surrounding five districts) by the Ar- 
menian invaders, field surveys stopped since the 
1980s. 

S.N.Bunyatova surveyed the eastern slopes of 
the Lesser Caucasus in 2015-2020 years (Bunya- 
tova, 2020). 


102 


MATERIALS AND METHODS 


This research is based on materials collected 
by S.G.Jafarova over the period of 1974-1980 and 
by S.N.Bunyatova in 2015-2020 years. S.G.Jafa- 
rova worked in the Upper Garabagh, Garabagh vol- 
canic plateau and Hakari physical-geographical re- 
gions, as well as S.N.Bunyatova surveyed Ganja 
physical-geographical region and Nakhichevan AR. 

АП available herpetological literature and col- 
lection of reptiles in the repositories of the Depart- 
ment of Vertebrate Zoology at the Baku State Uni- 
versity and herpetological collection at the Institute 
of Zoology of ANAS were used as well. 

Collecting of materials in the field and their 
laboratory processing were conducted by applica- 
tion of generally accepted methodologies (Banni- 
kov et al., 1977). 

Counting on tape samples (along transects) 
was carried out according to the methodology of 
L.G. Dinesman and M.L. Kaletskaya (1952), with 
some modifications. The counts were carried out 
visually along path (walking) routes and at station- 
ary sites, mainly during the period of maximum ac- 
tivity of reptiles in the spring and summer seasons. 

АП collected materials are preserved in the 
collection fund of the Department of Vertebrate 
Zoology at the Baku State University. 


RESULTS AND DISCUSSION 


The modern landscape of the Lesser Caucasus 
has been generated a long way of complex geolog- 
ical development. In its structure, along with 
folded ridges, chains of volcanic peaks and exten- 
sive subsidences, which have the patterns of either 
high plateaus formed by flows of solidified lava 
and upland basins, or representing vast plains low- 
lands, are involved. 

Concerning the history of the formation of the 
mammal fauna of the Caucasus, N.K. Vereshagin 
(1959) indicated that it was inextricably linked 
with the history of the development of the Cauca- 
sian land, its flora of landscapes, with the develop- 
ment of the life forms and ranges of certain animal 
species. The formation of landscapes was influ- 
enced by the impact of transgressions and regres- 
sions of the seas, mountain-building processes and 
glaciations. According to LS. Darevsky (1967), 
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“....опе can only speculate about the species com- 
position of the primary nucleus of the Caucasian 
herpetofauna, but the picture of the distribution of 
this fauna should be considered as a consequence 
of changes in the primary habitats as a result of in- 
tense mountain-forming processes and under the 
influence of glaciers." 

At the present, each landscape zone of the 
Lesser Caucasus is being characterized by its own 
reptile species complex, formed as a result of long- 
term historical processes of these areas formation. 

On the territory of the country, large areas are 
occupied by low-lying semi-deserts, which are 
characterized by wormwood-saltwort and saltwort 
semi-shrub communities. More than 25 species and 
subspecies of reptiles are inhabiting here. These are 
Testudo graeca, Trapelus ruderatus, Paralaudakia 
caucasia, Phrynocephalus horvatii, Trachylepis 
septemtaeniata, Eumeces schneiderii, Eremias 
strauchi, Lacerta strigata, Xerotyphlops vermicu- 
laris, Eryx jaculus, Platyceps najadum, Doli- 
chophis schmidti, Hemmerrhois ravergieri, Eirenis 
collaris, E.modestus, E.punctatolincatus, Rhyn- 
chocalamus melanocephalus, Telescopus fallax, 
Psammophis lineolatus, Malpolon insignitus, Vi- 
pera lebetina. 

A significant number of species of the analyzed 
landscape zone belong to xerobionts. Trapelus ru- 
deratus, Trachylepis septemtaeniata, Xerotyphlops 
vermicularis, Rhynchocalamus | melanocephalus, 
Psammophis lineolatus and to the lesser extent, 
Ophisops elegans and Eryx jaculus are character- 
ized by linkage to untouched virgin habitats. The 
rest of the species have been adapted to a wide range 
of biotopes in both natural and anthropogenic com- 
plexes. Xerophytization of landscapes is largely oc- 
curring due to human economic activity, enabling 
some of these species to reclaim new habitats, set- 
tling within the area. For example, Eremias strauchi 
inhabiting on dry clay-gravelly slopes of mountains 
with shrubby xerophytic vegetation rises up to 
1400-2000 m, Eumeces schneiderii — up to 1000 m 
and Paralaudakia caucasia by intrazonal habitats — 
up to 2000-2500 m above sea level. 

In addition to this zone, the following land- 
scape zones are distinguished in the Lesser Cauca- 
sus: lower — foothills, middle — middle mountains 
and high — high mountains. The foothills consist of 


landscapes, which are similar to the underlying 
plains. Landscape-forming grouping of plants is 
wormwood formations, rising to an altitude of 400- 
500 m, and in the Nakhichevan Autonomous Re- 
public up to 1200-1400 m above sea level; arid 
woodlands, which include Rhamnus pallasii, Pali- 
urus spina-cristi, Berberis sp., Juniperis sp., etc. 

АП reptile species inhabiting the foothills have 
been recorded by us in the lowland semi-desert. Par- 
ticular attention was drawn to the mutual penetra- 
tion (transition) of certain reptile species into the 
neighboring landscape zones. River valleys and ca- 
nals of irrigation systems, as well as a dense road 
network, have an important role in reptile settle- 
ments. Thus, Mauremys caspica, Eumeces schnei- 
derii, Eryx jaculus and Macrovipera lebetina pene- 
trate into the mountain-steppe zone along the river 
valleys flowing into the Araz River. Lacerta strigata 
settles along the roadsides and fields into the semi- 
deserts, where it forms settlements of the “oasis” 
type. Testudo graeca and Pseudopus apodus from 
the deforested xerophytic slopes of the mountains 
ascend to the middle mountains zone. 

The middle mountain zone is characterized by 
the presence of species such as Anguis fragilis, 
Ablepharus bivittatus, Lacerta media, Darevskia 
raddei, D.armeniaca, Zamenis hohenackeri, Coro- 
nella austriaca, Montivipera raddei. There are also 
representatives of the neighboring foothill zone: 
Testudo graeca, Paralaudakia caucasia, Pseudo- 
pus apodus, Natrix tessellata, N.natrix, Platyceps 
najadum, Dolichophis schmidti, Telescopus fallax. 
In total, 20 reptile species and subspecies have 
been registered in the middle mountain zone, and 
it consists of 47.6% of the overall reptile fauna of 
the study area. Ablepharus bivittatus, Darevskia 
armeniaca, Zamenis hohenackeri, Coronella aus- 
triaca adhere to the mountain zone and adjacent 
territories of gorges and ravines, rocky areas on the 
mountain slopes covered by bushes. Darevskia 
portschinskii and D.rostombekovi adhere to rock 
outcrops and its foothills with xerophilous vegeta- 
tion. Montivipera raddei stays mainly on the edges 
of oak forests. 

The alpine zone is more monotonous. It is 
composed of the uppermost parts of the forest belt, 
the belt of subalpine shrubs, subalpine and alpine 
mountain-meadow plant groups. 


103 


Jafarova апа Bunyatova 


Table 1. Vertical distribution of reptile species of the Lesser Caucasus within Azerbaijan 


N İspecies and subspecies Population Plains and foothills ! Middle mountains High mountains 
number 200-600 (850) m 1000-1500 (2000) m | 2000-2300 (2500) m 
1 |Mauremys c.caspica common t t - 
2 |Етуѕ orbicularis common + + - 
3 İTestudo g.ibera common + + + 
4 |Trapelus r.ruderata rare + + - 
5 |Paralaudakia c.caucasica common + + + 
6 |Phrynocephalus horvatii rare t + - 
7 |Pseudopus apodus numerous t + - 
8 |Angius f.fragilis common - + - 
9 İTrachylepis septemtaeniata rare t - - 
10 |Eumeces schneiderii common + + - 
11 |Ablepharus bivittatus rare - + - 
12 |Eremias s.strauchi common + + - 
13 |Eremias pleskei rare t t - 
14 |Lacerta strigata numerous t t - 
15 |L. media common + + - 
16 |Darevskia r.raddei numerous - + + 
17 |D. portschinskii rare - t - 
18 |D. valentini rare - - t 
19 |D. armeniaca abundance - t + 
20 |Р rostombekovi соттоп - + + 
21 |Ophisops e.elegans numerous + + - 
22 |Xerotyphlops vermicularis common + + - 
23 |Eryx j.familiaris common t t t 
24 |Natrix n.natrix common + + - 
25 İN. n.perca common + + - 
26 |N. tessellata common + + - 
27 |Platyceps n.najadum common t t - 
28 |Dolichopis schmidti common + + - 
29 |Hemerrhois r.ravergieri common t t - 
30 |H. chernovi rare + + - 
31 |Zamenis h.hohenackeri rare - t t 
32 |Elaphe urartica common t t - 
33 |E. dione common t - - 
34 |Eirenis collaris common t - - 
35 |E.p.punctatolineatus common t - - 
36 |E.modestus common - + - 
37 |Coronella austriaca common - t - 
38 |Rhynchocalamus m.satunini rare t - - 
39 |Telescopus fallax common + + - 
40 |Psammophis lineolatum rare + - - 
41 |Malpolon insignitus common t + - 
42 Vipera eriwanensis rare - t + 
43 |Vipera l.obtusa common t t - 
44 Montivipera raddei rare - t + 


The core of the herpetofauna of the high-moun- 
tain belt is mainly built on the Caucasian autoch- 
thons — Darevskia armeniaca, D. raddei, D.valen- 
tini and Vipera eriwanensis, which are numerous or 
common here. Some locations here is being also 
reached by Paralaudakia caucasia. In total, six spe- 
cies were recorded here, or 13.9 % of inhabiting the 
study area of the Lesser Caucasus. The distribution 
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of the reptile species along the vertical landscape 
belts is presented in Table 1. 
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Kicik Qafqazin Azarbaycan hissosindo yayilan sürünonlorin landsaftlar üzro nóv müxtolifliyi 
S.Q. Coforova!, S.N. Bünyatova? 


"Bakı Dövlət Universitetinin Bioekologiya kafedrası, Bakı, Azərbaycan 
?AMEA-nın Zoologiya İnstitutu, Bakı, Azərbaycan 


Müasir dövrdə Kiçik Qafqazın hər bir landşaft zonası özünəməxsus sürünən növlərinin müxtəlifliyi ilə 
fərqləndirilir. Məlum olduğu kimi, ölkə daxilidə Kiçik Qafqaz ərazinin əhəmiyyətli hissəsi yarımsəhralarla 
örtülmüşdür. Sürünənlərin 25-dən çox növ və yarimnóvü burada qeydə alınır (54,796). Bu landşaftda yayı- 
lan növlərin əksəriyyəti kserobiontlara aiddir. Yarımsəhralarda qeydə alman növlərin hamısı dağətəyi əra- 
zilərdə də müşahidə olunmuşdur. Orta dağlıq Anguis fragilis, Ablepharus bivittatus, Lacerta media, Darev- 
skia raddei, D.armeniaca, Zamenis hohenackeri, Coronella austriaca, Montivipera raddei kimi növlərlə 
xarakterizə olunur. Burada həmçinin dağətəyi zonanın növləri də qeydə alınır. Ümumilikdə orta dağlıqda 
20 növ və yarımnöv sürünənə rast goliniur ki, bu da tədqiqat zonasında yayılan növlərin 47,696-ni təşkil 
edir. Yüksək dağlıq ərazilərin faunası nisbətən kasaddır. Bu qurşağın sürünənlər faunasının əsasını Qafqaz 
avtoxtonları təşkil edir. Bəzi yerlərdən buraya Paralaudakia caucasia növü də daxil olur. Burada comi 6 
növ qeydə alınmışdır ki, bu da Kiçik Qafqazda yayılan növlərin 13,9%-ni təşkil edirlər. 


Açar sözlər: Kiçik Qafqaz, sürünənlər, herpetofauna, biomüxtəliflik, landşaftlar 
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Видовое разнообразие рептилий B ландшафтах Малого Кавказа в пределах Азербайджана 
С.К. Джафарова!, С.Н. Бунятова? 


'Кафедра биоэкологии Бакинского государственного университета, Баку, Азербайджан 
Институт зоологии НАН Азербайджана, Баку, Азербайджан 


В настоящее время каждая ландшафтная зона Малого Кавказа характеризуется своим комплексом 
видов пресмыкающихся. Значительные территории Малого Кавказа в пределах республики заняты 
низменными полупустынями. Здесь сконцентрировано 25 видов и подвидов пресмыкающихся (54,7 
% от общего количества в рассматриваемом регионе республики). Значительное число видов этой 
ландшафтной зоны относится к ксеробионтам. В предгорьях обитают все виды, отмеченные нами 
для равнинных полупустынь. Среднегорья характеризуются присутствием таких видов, как 
Ablepharus bivittatus, Lacerta media, Darevskia raddei, D.armeniaca, Zamenis hohenackeri, Coronella 
austriaca, Montivipera raddei. Здесь же встречаются и виды соседней предгорной зоны. Всего B зоне 
среднегорий зарегистрированы 20 видов и подвидов, что составляет 47,6% от всего их количества в 
рассматриваемом регионе. Высокогорный ярус более однообразен. Ядро герпетофауны высокогор- 
ного пояса слагается в основном из кавказских автохтонов. Поднимается сюда местами и 
Paralaudakia caucasia. Всего здесь зарегистрировано 6 видов, или 13,9%, населяющих исследуемую 
территорию Малого Кавказа. 


Ключевые слова: Малый Кавказ, рептилии, герпетофауна, биоразнообразие, ландшафты 
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The oak is an important part of our natural and cultural heritage. Oak trees had a special place in 
the formation of biodiversity in the rich flora of Karabakh. Thus, more than 35% of oak forests were 
distributed in the Lesser Caucasus, and 60% of the ecosystem of the Minor Caucasus is oaks. Of 
course, this information is based on pre-First Karabakh War data. At present, this percentage has 
changed, and the biodiversity of Karabakh and the Lesser Caucasus is under serious threat. The 
reason is the Armenian vandalism known to the world community. The biodiversity of oaks in 
Karabakh in the pre-occupation period was investigated, the environmental requirements of the spe- 
cies were noted for the restoration of existing oaks in these areas and the benefits of reforestation to 


the nature and economy of Azerbaijan were brought to attention in this review. 


Keywords: Karabakh, oak, afforestation, economic and environmental benefit 


INTRODUCTION 


Oak has a special place in the formation of bi- 
odiversity in our country. Thus, oak trees take the 
third place in the formation of rich forest resources 
of Azerbaijan after beech and hornbeam (Aliyev et 
al., 2008; Mammadov and Khalilov, 2002). Oaks 
have a special symbolic, ecological, and economic 
value in our republic. The people of Azerbaijan 
have long regarded the oak tree as a symbol of 
strength, inflexibility, and longevity. When giving 
the initial draft of the state emblem during the 
Azerbaijan Democratic Republic in 1919-1920, 
oak branches were included in the national emblem 
symbolizing long-lasting and strong statehood as 
oak (http:www.anl.az). Therefore, the protection 
and research of oaks are of special importance for 
our statehood. 

The goal of this article is to study the high ge- 
netic resources of oak forests in Karabakh in the 
pre-occupation period to restore biodiversity in 
Karabakh and to emphasize the benefits of the res- 
toration of existing oak forests to our ecology and 
economy in the future. 


http://dx.doi.org/10.29228/jlsb.29 
Available online 30 December 2021 


Biodiversity and distribution area of oaks 
(Quercus ssp.) in Karabakh. Oak trees had a spe- 
cial place in the rich flora of Karabakh. Thus, more 
than 35% of oak forests were distributed in the 
Lesser Caucasus, and 60% of the ecosystem of the 
Lesser Caucasus consists of oaks (Mammadov and 
Khalilov, 2002). According to some authors, before 
the First Karabakh War, there were 5 species of oak 
in the flora of Karabakh (Bandin and Prilipko, 1964; 
Menitsky 2005; Mammadov and Khalilov, 2002; 
Asgarov, 2016; Mammadov, 2016): 

Georgian oak (Quercus petraea ssp. iberica 
(Stev.) 

Caucasian oak (Quercus macranthera subsp. 
syspirensis (K.Koch) Menitsky.) 

Pedunculate oak (Quercus robur ssp. pedun- 
culiflora (K.Koch) Menitsky) 

Red oak (Qızılı palıd) (Quercus rubra L.) 

Araz oak (Quercus infectoria subsp. veneris 
(A.Kern.) Meikle) 

The given Latin names of the species are in- 
ternationally accepted names (http: www.cata- 
logueoflife.org). With the exception of red oak, the 
four species mentioned above are endemic to the 
Caucasus (Menitsky, 1970). 
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Georgian oak. The distribution area of Geor- 
gian oak occupies the lower and middle part of the 
Lesser Caucasus mountain range. Georgian oak is 
found in Karabakh and Lachin regions (1400-1650 
m) on the sloping forest strips on different slopes, 
as well as in Zangilan and Jabrayil regions on dry 
slopes and in the valleys, mainly in mixed forests 
(Menitsky, 1970; Mammadov and Khalilov, 2002). 
It grows under different climatic conditions, is a 
light-loving tree and is tolerant to drought, heat, 
and winter frosts (Selahattin, 2020). Georgian oak 
is not found in the plain regions of our republic, as 
this species cannot withstand temporary water 
stagnation and soil salinity. Under such conditions, 
Georgian oak is replaced by Pedunculate oak. This 
species is very suitable for planting roadside green- 
ery. None tree species can replace Georgian oak on 
dry rocky mountain slopes (Ekhvaia, 2018; Bandin 
and Prilipko, 1964). 

Caucasian oak. Caucasian oaks created high- 
yielding forests in the south-eastern part of the 
Lesser Caucasus in Lachin and Gubadli regions, 
low-moisture, various herbaceous oakery under ju- 
niper forest in the rocky slope over the Shaplar vil- 
lage in the Kalbajar region, on the left bank of 
Garadirnagchay in Kalbajar regions, oakery with 
steppe grass cover on the dry steep stony slope in 
Tursusu plateau of the Shusha region, and has cre- 
ated low-density meadow-steppe grass-covered 
hornbeam-oak ecosystems on a steep slope with low 
humidity near the village of Alkhasli. Caucasian oak 
forests are replaced by Georgian oak forests on the 
lower border, in the territory of the Lachin-Gubadli 
regions (Mammadov and Khalilov, 2002; Menitsky, 
1970; Peter, 2014). 

Caucasian oak is sometimes called "high 
mountain oak" because it grows in high mountains 
(Bandin and Prilipko, 1964). Caucasian oak can 
grow under different conditions. It can outlive in 
the coldest days and 30 degrees below zero, the 
need for heat is low, the need for moisture is mod- 
erate (Papin: et al., 2011; Ekhvaia, 2018). The av- 
erage annual temperature in the distribution areas 
of Caucasian oak is 1.8-6?C, the average annual 
rainfall is 600-1400 mm (Mammadov and Kha- 
lilov, 2002). 

Pedunculate oak is involved in the formation 
of mixed forest formations in the south of the Lesser 
Caucasus, starting from the plains to 500-700 m 
above sea level (Menitsky, 1970). According to 
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Agamirov, Pedunculate oak is the main forest-form- 
ing tree species in the Karabakh plain along the 
Kura-Araz. The oak forests in Karabakh were con- 
sidered the main seed base of Pedunculate oak in 
Azerbaijan (Agamirov, 1961). The oak acorns col- 
lected from these forests were used in the creating 
of protective forest strips and forest massifs in the 
lower regions of the republic. Creates clean and 
mixed oak forests in plains and valleys (Agamirov, 
1961, Bandin and Prilipko, 1964). 

This species is drought-tolerant, light-loving. 
It loves heavy clayey, sandy, high water content 
soils. Moderately sensitive to autumn and winter 
frosts. Prefers plains, high groundwater areas, river 
valleys, does not like flows. Can grow in wet and 
humid places. Old trees are very resistant to flood- 
ing. Can grow in dry and dry sandy soils (Boratyn- 
ski et al., 2008; Gabitova, 2012). 

Araz oak is a part of the forests at an altitude 
of 500-1100 m on the southern slope of the Lesser 
Caucasus - Zangilan (Bargushadchay) and Gubadli 
regions. Araz oak is very drought tolerant and can 
be used for afforestation in the dry foothills and 
plains of the southern part of the republic (Bandin 
and Prilipko, 1964; Menitsky, 1970; Mammadov, 
2016). Araz oak is included in the "Red Book" 
(Red book of Azerbaijan SSSR, 1989) as a rare and 
endangered plant species in Azerbaijan. 

Red oak is found only in the Lachin region of 
Azerbaijan. Red oak was distributed in Azerbaijan 
only in the Hajishamli forest and Shelve gorge in 
the territory of Garagol State Nature Reserve and 
State Nature Reserve, located in the Lachin region 
(Lachin yurdu, 2014). Although there is not any in- 
formation in scientific literature, a survey con- 
ducted among the local population of Lachin and 
an article published in the "Lachin yurdu" journal 
confirm this. Red oaks were covered more than 
4,000 hectares in these areas prior to the occupa- 
tion. Since the highest quality wine was made in 
barrels made of red oak, the Armenians after the 
First Karabakh War, cut down these forests en 
masse and carried them to France (Lachin yurdu, 
2014). 

Unfortunately, the nature and vegetation of 
Karabakh also got a share from Armenian vandal- 
ism. The enchanting nature has been destroyed and 
the area has become a ruin. The world community 
also witnessed that Armenian creatures, who did 
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not receive a share from humanity, burned the for- 
ests in Shusha using white phosphorus bombs in 
the last days of the Second Karabakh War. As in 
the whole Karabakh region, we have very rich and 
valuable forests in Shusha. The total area of the for- 
est fund was 8,526 hectares before the occupation. 
Destruction of a unique ecosystem created by 
dense forests consisting mainly of valuable and 
perennial oak, juniper, beech, hornbeam, pine, ash- 
tree, walnut-tree, the vandal acts, which is a serious 
blow to mainly endemic biodiversity, all of these 
are considered a crime against humanity for all in- 
ternational environmental conventions to which 
Armenia is a party. The fires caused by white phos- 
phorus bombs are impossible to put out, nor can 
they be extinguished naturally, and such fires last a 
long time. 

Forming a new oakery. Oak species can be 
successfully used to restore the existing biodiver- 
sity in Karabakh. To forestall the loss of ecological 
values associated with forests, land managers need 
to consider where and when to prioritize active re- 
forestation following major disturbance events 
(White et al., 2019). Direct seeding of acorns is 
generally more flexible than planting oak seed- 
lings. If properly done, for example, direct seeding 
can be successfully accomplished any time of year. 
Direct seeding may be the only means available to 
establish oak stands on sites that are frequently 
flooded during winter and spring planting periods 
(Bullard et al., 1992). Laying of new oak strips 
should be carried out in an appropriate sequence 
and in a planned manner: site selection and prepa- 
ration, planting, care, and protection (General Di- 
rectorate of Forestry Strategic Plan 2017-2021, 
2016). First of all, the soil needs of oaks should be 
taken into account. Oak grows in different soils. 
The largest area of oak is located in the dark brown, 
alkaline and light brown ash-mountain soils. A 
small area of oak is located in primitive soils, 
which turn brown and grayish-brown soils, in yel- 
low river forests and other soils. Oaks do not like 
sour and saline soils (Bandin and Prilipko, 1964; 
Peter, 2004; Menitsky, 2005; Magnus et al., 2021, 
rastenievod.com). It should not be forgotten that the 
area to be planted has been turned into a steppe due 
to anthropogenic influences, the soil structure has 
changed, and as a result, the chances of success in 
afforestation are very low. Therefore, the soil must 
be brought into a form suitable for planting (Rural 


Environment, 2019). It is the responsibility of soil 
scientists to make proposals in this direction. 

It is necessary to supply the latest acorns for 
planting, as acorns damaged by disease and pests 
shed more quickly (Fig. 1A) (Bandin and Prilipko, 
1964). Collected acorns should be mixed by pour- 
ing them into tubs filled with water so that the 
acorns damaged by disease and pests will rise to 
the surface, and healthy cones will remain at the 
bottom of the water (Bandin and Prilipko, 1964). 
After discarding damaged acorns, healthy acorns 
are slightly dried in the shade and prepared for au- 
tumn planting. Acorns set aside for spring planting 
are stored in moist sand at a temperature of 0-3°C 
during the winter (rastenievod.com, Bandin and 
Prilipko, 1964) (Fig. 1B). It is better to bury the 
sprouted acorns in the spring in moist soil for plant- 
ing. Spring planting completely eliminates the risk 
of freezing. The germination rate reaches 90-9696 
if the acorns are stored properly during the winter 
(Rural Environment, 2019, rastenievod.com). The 
oak acorns are often destroyed by wild boar, mice, 
and other rodents after being planted for reforesta- 
tion. Seed sowing may be a cheap and efficient re- 
forestation method that can yield high-quality 
seedlings for many woody species, but this option 
is usually discarded against seedling planting due 
to the high seed losses to mammal predators (Cas- 
tro et al., 2015). It is recommended to smear acorns 
with zinc phosphide before planting to prevent 
them to be eaten by rodents. Acorns give good re- 
sults when mixed with small crushed glass before 
planting. The surface of oak plantations must be 
covered with dried leaves, tree remains, and other 
materials under drought conditions (Bandin and 
Prilipko, 1964). Castro and his colleagues offered 
a new device to protect new seed sowings. They 
tested the effectiveness of a new device to prevent 
small mammals from consuming large seeds such 
as acorns and its effect on initial seedling perfor- 
mance. The device consists of a capsule made of 
two truncated pyramids joined at the bases, with 
two small openings at the top and the bottom where 
the stem and root can exit but rodents cannot enter. 
They conducted a field seed-predation experiment 
using fenced plots (only rodents present) and un- 
fenced plots (rodents + wild boar present) and a 
nursery experiment to check seedling emergence 
and growth. Acorn predation by rodents was al- 
most nil when protected by the device (1.1 vs. 53.4 
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% without seed shelter), whereas predation by wild 
boar in the unfenced plots was not reduced by the 
device (12.4 96) (Castro et al., 2002). In the nursery 
experiment, there was no effect of the device on 
seedling emergence or growth. These results sug- 
gest that physical protectors like the one used in 
this study could represent a cheap method to foster 
the restoration of tree cover via seed sowing, espe- 
cially if used in combination with fences or habitat 
features to reduce predation by large animals (Cas- 
tro et al., 2015). 

Oak seedlings grow and branch slowly to- 
wards the height in the first year (Fig. 1C). Their 
main root system develops rapidly during this pe- 
riod. Horizontal lateral roots are developed instead 


of the main root system in oaks in the rocky foot- 
hills. The oaks begin to grow rapidly in length after 
roots are formed (Steven and Vladan, 2017). Suc- 
cess in afforestation depends on post-planting care 
and protection (Steven and Vladan, 2017; Jie and 
Dilnur, 2021; General Directorate of Forestry Stra- 
tegic Plan 2017-2021, 2016). Reforestation often 
suffers heavy plant losses due to summer drought. 
Several techniques are used to alleviate this prob- 
lem, such as the construction of a water-catchment 
basin around each plant, planting seedlings having 
rootballs, applying water-retention gels in the root 
zone, mycorrhizal inoculation, and providing indi- 
vidual tree shelters (Mesón & Montoya 1993; Gar- 
cía-Salmerón 1995; Castro et al., 2002). 


Fig. 1. Planting new oak forests. A - Oak acorns suitable for planting; 
B - Storage of oak acorns for spring planting; 
C - Annual oak seedling; D - Oak forest 
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The technology, timing, and amount of care 
provided for plantations vary because each region 
has its own climate, vegetation, and soil conditions. 
Necessary technical measures should be taken to 
reduce competition with weeds. Afforest areas 
formed with great effort, money and time, must be 
protected from humans, animals, insects, and fun- 
gal pests. Fencing has a strong positive effect on 
growth in length, especially for planted seedlings 
that are taller than the other seedlings and more fre- 
quently browsed in non-fenced plots (Birkedal et 
al., 2009; Magnus et al., 2021). Every precaution 
must be taken in fire-sensitive areas, especially, a 
group of workers must be ready to put out the fire 
at any time. The planting area must be constantly 
monitored against insect and fungal damage and if 
yellowing, drying of shoots, or leaves are observed, 
immediate action must be taken. 

The benefits which can provide with recon- 
struction of oak forests to our ecology and 
economic development in future. Oak is a plant 
with special ecological, economic and cultural 
value (Jie and Dilnur, 2021). The establishment of 
new oak strips in Karabakh is of special importance 
for the formation and protection of biodiversity. 
The planting strategy should pay close attention to 
local land-use issues, to intra- and interspecific ge- 
netic diversity, and should adopt relevant, pluri-an- 
nual funding schemes and planting contracts rather 
than letting market opportunities govern the future 
of forest tree plantations (Fady et al., 2021). Soci- 
ety demands that forests provide a wide range of 
ecosystem services, from timber products, raw ma- 
terials, and renewable energy to sociocultural 
amenities and habitats for nature conservation (Jie 
and Dilnur, 2021). 

The leaves of the plant prevent global warm- 
ing by eliminating the greenhouse effect by absorb- 
ing solar energy and carbon dioxide, and forests are 
the only hope for solving this global environmental 
problem. Forests regulate the gas balance and pu- 
rify the air by absorbing carbon dioxide and other 
air pollutants through a large adsorbent field (an 
oak tree absorbs 4.5 kg of carbon dioxide per year), 
as well as releasing large amounts of oxygen and 
bactericidal substances into the atmosphere 
(ucanr.edu). The highly developed root system of 
oaks prevents landslides by creating a strong net- 
work in the soil and reducing the corrosive energy 


of raindrops during downpours due to the large um- 
brella, regulating the water balance of soils and riv- 
ers. Oak forests create complex ecosystems, which 
are indispensable for the preservation of ecological 
diversity and the food chain. The above reflects the 
ecological value of the oak plant. The forests 
formed by the ethnobotanical oak plant can be a 
rich raw material base at a time when the develop- 
ment of the pharmaceutical industry is planned. 
Forests to be planted with precious woody oak 
trees can contribute to the Azerbaijani economy af- 
ter a few decades by leading to the development of 
industries such as shipbuilding, furniture, coal, 
wine production. High-quality meat, milk, and 
eggs can be obtained by using oak acorns, which 
are rich in organic matter, in livestock and poultry 
(Akkemik, 2020). Oak trees are widely used in the 
landscaping of parks and alleys in foreign coun- 
tries, as they form a wide, dense and beautiful dec- 
orative umbrella, and the use of oak species in the 
landscaping may be successful by taking ad- 
vantage of this experience (ucanr.edu). 

In addition to the species that existed in the 
flora of Karabakh, the transfer of Holm Oak (Q. 
Ilex L.) to natural flora in Azerbaijan, including 
Karabakh is desirable due to its tolerance to frost, 
heat, and drought, and fewer requirements for the 
soil (Gunal, 2011; Akkemik et al., 2020). Holm 
oak acorns are used as fodder for livestock in 
Spain, therefore, they are cultivated as fruit trees 
and cover an area of 4 million hectares. The most 
expensive truffle fungus forms ectomycorrhiza 
with holm oak roots (Fischer and Colinas, 1996). 
In addition, the wood of holm oak is very valuable 
and has been used since ancient times in shipbuild- 
ing, constructions, wagons, wine barrels, etc. 
(Schirone et al., 2019). 

Recent studies have shown that oak species 
distributed in other regions of Azerbaijan have a 
high morphological and genetic polymorphism 
(Aliyeva et al., 2020a, 2020b; Aliyeva 2021; Ali- 
yeva et al., 2021a, 2021b). Genetic diversity is a 
key component of resilience and adaptability (Fady 
et al., 2016). This suggests that the studied oak spe- 
cies have a high potential for the formation of new 
species and adaptability. These results are a prom- 
ising indicator of the success of the restoration of 
oak biodiversity in Karabakh. Special projects for 
the restoration of oak biodiversity in Karabakh 
should be prepared and implemented in a planned 
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manner. We, scientists and young researchers are 
ready to do our best to support our state in the re- 
construction of Karabakh (Fig. 1, D) and its trans- 
formation into "Paradise Karabakh". 
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Qarabağda mövcud olmuş palıd meşlərinin yüksək genetik resurslarının araşdırılması və 
palıdlıqların bərpasının ekologiya və iqtisadiyyatımıza verəcəyi töhvələrin vurğulanması 


G.N. Əliyeva 
AMEA-nın Dendrologiya İnstitutu, Bakı, Azərbaycan 


Palıdlar təbii və mədəni irsimizin vacib bir hissəsidir. Qarabağın zəngin florasında biomüxtəlifliyin forma- 
laşmasında palıd ağaclarının özünəməxsus yeri vardı. Belə ki, palıd meşələrinin 3596-don çoxu Kiçik Qaf- 
qazda yayılmışdı, Kiçik Qafqazın ekosisteminin 60%-i məhz palıdlıqların payına düşürdü. Təbii ki, bu gós- 
təricilər 1 Qarabağ müharibəsindən əvvəlki ədəbiyyat materiallarına əsaslanır. Hazırda bu faiz nisbəti də- 
yişmiş, Qarabağın- Kiçik Qafqazın biomüxtəlifliyi ciddi təhlükə altındadır. Səbəb dünya ictimaiyyətinə 
məlum olan erməni vandalizmidir. Məqalədə işğaldan öncəki dövrdə Qarabağda palıdların biomüxtəlifliyi 
araşdırılmış, həmin ərazilərdə mövcud olmuş palıdlıqların bərpası üçün növlərin ekolofi xüsusiyyətləri 
qeyd edilmiş və salınacaq yeni palıd meşələrin Azərbaycan təbiətinə və iqtisadiyyatına verəcəyi faydalar 
diqqətə çatdırılmışdır. 


Açar sözlər: Qarabağ, palıd, meşəsalma, iqtisadi və ekolofi töhvə 


Исследование генетических ресурсов ныне существующих в Карабахе дубовых лесов и о зна- 
чении восстановления дубрав для развития нашей экологии и экономики. 


Г.Н. Алиева 
Институт дендрологии НАН Азербайджана, Баку, Азербайджан 


Дубы являются важной частью нашего природного и культурного наследия. В богатой флоре Кара- 
баха дубы занимали особое место в формировании биоразнообразия. Так, 35% дубовых лесов было 
распространено на Малом Кавказе, причем 60% экосистемы Малого Кавказа приходится на долю 
дубов. Конечно, эти цифры основаны на докарабахской литературе. В настоящее время этот про- 
цент изменился, и биоразнообразие Карабаха и Малого Кавказа находится под серьезной угрозой. 
Причина - известный мировой общественности армянский вандализм. В статье исследуется биораз- 
нообразие карабахских дубов в дооккупационный период, отмечаются экологические характери- 
стики различных видов для восстановления некогда распространенных на этих территориях дубов, 
а также подчеркиваются преимущества новых дубовых лесов для природы и экономики Азербай- 
джана в ближайшем будущем. 


Ключевые слова: Карабах, дуб, лесоразведение, экономическая и экологическая выгода 
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Special protected natural areas of Karabakh released from occupation 
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The organization of specially protected natural areas is considered to be the most optimal choice 
for the protection of the whole natural landscape and its dynamic components like vegetation and 
wildlife. Although, the strict regime was established by our state in specially protected natural are- 
as of Azerbaijan, as a result of Armenia's near-30-year military aggression, rare and unique natu- 
ral monuments of a number of reserves and sanctuaries were looted in Karabakh. At present, the 
main purpose of monitoring in these areas is to calculate the damage and develop practical 


measures for the restoration of the area. 


Keywords: Caucasus, Azerbaijan, Karabakh, flora, forests 


The organization of specially protected natu- 
ral areas is considered to be the most optimal 
choice for the protection of the whole natural 
landscape and its dynamic components like vege- 
tation and wildlife. Although inspite of the strict 
regime established by our state in specially pro- 
tected natural areas of Azerbaijan, as a result of 
Armenia's near-30-year military aggression 
against Azerbaijan, have been looted rare and 
unique natural monuments of a number of re- 
serves and sanctuaries in Karabakh. At present, 
the main purpose of monitoring in these areas is 
to calculate the damage and develop practical 
measures for the restoration of the area. 

Karabakh is one of the richest phyto- 
geographical regions not only of the Republic of 
Azerbaijan, but also of the Caucasus as a whole. 
This region along with other natural resources, It 
is also distinguished by the richness of flora and 
vegetation (Fig. 1). This richness is primarily due 
to the extremely complex natural conditions, geo- 
logical and geomorphological structure of the 
area. Among the valuable plant species found here 
are many medicinal, food, vitamin, dye, fodder 
and other useful plants (Fig. 2). According to pre- 
occupation research, more than 2,000 higher plant 
species are found in the territory of Karabakh, 
which is more than 42% of the higher plant spe- 
cies of the Azerbaijani flora (Asgarov, 2016). 


http://dx.doi.org/10.29228//1sb.30 
Available online 30 December 2021 


The natural vegetation of the currently re- 
leased from occupation regions of Karabakh is 
protected in the following reserves and sanctuaries: 

Basitchay State Nature Reserve is located in 
the Basitchay valley in Zangilan district. Reserve 
area is 107-hectare. The oriental plane tree forest 
covered 100 hectares of the whole area. Plane 
trees as a valuable relict plant species was includ- 
ed to the "Red Book" of Azerbaijan. The climatic 
conditions of the area are very favorable for the 
natural regeneration and development of plane 
trees. The length of the reserve is along the valley 
is -15 km, and its width in some places reaches 
150-200 m. Up to 8046 of the area was covered 
with forest, 14% was sparsely forested. There also 
were distributed walnuts, hackberries, mulberries, 
willows, poplars, hawthorns, hips, European 
buckthorn, thorn and other trees and shrubs in the 
area. During the occupation, this unique reserve 
area was destroyed, valuable plane trees were cut 
down for various purposes and transported to 
wood processing workshops or uprooted and relo- 
cated to different parts of Armenia (Sokolov and 
Syroechkovsky, 1990). 

Garagol State Nature Reserve was of special 
importance in the protection of typical alpine 
meadows of the highlands in Lachin region (Fig. 
3). The total area of the reserve was 240 hectares. 
More than 100 valuable plant species were pre- 
served here. During the occupation, lake's water 
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were intensively used for watering established 
various purpose farms in the surrounding areas of 
the lake. All these led to water pollution and lower- 
ing of its level of the lake. 

Lachin District State Nature Reserve was es- 
tablished in Lachin District and covers an area of 
20,000 hectares (Fig. 4). The highest peak of the 
reserve is Kirghiz Mountain (2825 m), which has a 
medium and high mountainous relief and includes 
Shalva, Pichenis, Gorchu and others rivers. Relief 
of the reserve sharply divided by deep ravines 
where rivers flow. Vegetation cover of the area is 
consisting of medium mountain Iberian oak forest 
(1000-1700 m), upper mountain eastern oak forest 
(1700-2200 m), subalpine (2200-2500 m) and al- 
pine (2500-2800 m) meadows. The reserve area is 
mainly inhabited by hornbeam, linden, maple, etc. 
mixed forests. In the reserve in Hajishamli forest, 
was protected Sessile oak which a valuable plant 
species covering more than 4,000 hectares. During 
the occupation, this valuable plant was ruthlessly 
destroyed and plundered for the production of wine 
barrels. 
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Fig. 1. Main tree species of forests 
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Gubadli State Nature Reserve is located on 
20,000 hectares area in the northern part of 
Gubadli and the southern part of Lachin region. 
The 8,500-hectare forest of the reserve consists 
mainly of oak and hornbeam trees. Reserve was 
created to protect and enhance wild animals lik- 
eroe deer, wild boar, bear, wolf, pheasant, par- 
tridge, quail, pigeon, etc. There were widespread 
oak, walnut, hornbeam, maple, juniper, hawthorn, 
hips, blackberries, etc. trees and shrubs. These 
valuable natural areas have been looted and se- 
verely damaged. 

Dashalti State Nature Reserve which covering 
450 hectares area was established in Shusha and 
Khojaly in order to protect and preserve rare natu- 
ral complexes, especially historical and paleonto- 
logical monuments, as a reference area. Besides 
Shusha hornbeam, caucasian hackberry, english 
yew, orchis there were speared out rare plants such 
as maple, linden, ash, hawthorn, hips, cornel, med- 
lar, apple, pear etc. 


Table 1. Specially protected forests (forests with the 
status of natural monuments). 


Name of the . 
x : Area of site 
Ne İadministrative Name of forestry 
ən (ha) 
district 

1. 1Ağdam Pistachio forest 732 
2. |Kalbajar Storax forest 968 
3. Lachin Juniper forest 1092 
4. |Кһојауепа Zelkova tree forest 0.5 
5. İZangilan Araz oak forest 10,000 
6. 1Aghdara Oriental plane tree forest 5 
7. |Khankendi Oak forest 20 


The Arazboyu State Nature Reserve was es- 
tablished on the border of the Zangilan region 
with Iran, on the banks of the Araz River. The 
reserve covers 2,200 hectares area. Willow, pop- 
lar, athel, gum, plane tree, elm, silverberry and 
liquorice are widespread here. The main purpose 
of the reserve was to protect tugai forests. 

Among the specially protected areas, forests 
with the status of natural monuments were of 
special importance in the protection of a number 
of rare and valuable plant species (Table 1). 


1 sm = 10 km 
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Fig. 2. Vegetation of the Karabakh region 


Fig. 3. Karagol State Nature Reserve 
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Fig. 4. Lachin region State Nature Reserve 


In order to sustainably develop and manage 
the vegetation of specially protected areas, it is 
expedient to conduct inventory vvork, monitoring 
and research based on modern methods, calculate 
the damage and implement measures to restore the 
ecosystem. Expansion of the territory of Basitchay 
State Nature Reserve at the expense of Arazboyu 
State Nature Reserve located in Zangilan region, 
creation of Khudafer National Park on their basis, 
as well as inventory of natural monuments in the 
liberated areas are among the urgent issues. 
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İşğaldan azad olunmuş Qarabağın xüsusi mühafizə olunan əraziləri 


Y.T. Abiyev, F.S. Seyfullayev, V.S. Fərzəliyev 


AMEA-nın Botanika İnstitutu, Bakı, Azərbaycan 


Qarabağ nəinki Azərbaycanın, hətta bütövlükdə Qafqazın ən zəngin fitocoğrafi regionlarından biri olmaq- 
la, digər təbii sərvətləri ilə yanaşı, flora və bitki örtüyü zənginliyi ilə də seçilir. Məqalənin məqsədi Ermə- 
nistanın 30 ilə yaxın bir dövrdə Azərbaycana qarşı davam etmiş hərbi təcavüzü nəticəsində Qarabağda 
olan bir sıra qoruq və yasaqlıqların nadir və unikal təbiət abidələrinin mövcud vəziyyətinin dəyərləndiril- 
məsidir.Hazırda həmin regionda 2 dövlət qoruğu, 4 dövlət yasaqlığı mövcuddur. Zəngilan rayonunda yer- 
ləşən Arazboyu Dövlət Təbiət Yasaqlığının ərazisi hesabına Bəsitçay Dövlət Təbiət Qoruğunun ərazisinin 
genişləndirilməsi, onların bazasında Xudafərin Milli Parkının yaradılması zəruri olan məsələlərdəndir. 


Açar sözlər: Qafqaz, Azərbaycan, Qarabağ, flora, meşələr 
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Special protected natural areas of Karabakh released from occupation 


Освобожденные or оккупации особо охраняемые территории Карабаха 
Ю.Т. Абиев, Ф.С. Сейфуллаев, В.С. Фарзалиев 
Институт ботаники НАН Азербайджана, Баку, Азербайджан 


Карабах - один из богатейших фитогеографических регионов не только Азербайджана, но и Кавка- 
за в целом. Наряду с другими природными ресурсами, Карабах отличается богатой флорой и рас- 
тительностью. Целью данной статьи является оценка современного состояния редких и уникаль- 
ных памятников природы в ряде заповедников и заказников Карабаха, после почти 30-летней во- 
енной агрессии Армении против Азербайджана. В настоящее время в регионе действуют 2 госу- 
дарственных заповедника и 4 государственных заказника. Расширение территории Баситчайского 
государственного природного заповедника за счет территории Аразбоюского государственного 
природного заказника, расположенного в Зангиланском районе, создание на их базе Худаферин- 
ского национального парка является одной из важных и актуальных задач. 


Ключевые слова: Кавказ, Азербайджан, Карабах, флора, леса 
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The article is devoted to the prospects of scientific research of biodiversity in the water basins of the 
Karabakh territory liberated from the 30-year Armenian occupation. Both flora and fauna barba- 
rously looted and destroyed by the invaders are subjects to comprehensive restoration, and the elab- 
oration of scientifically based approaches to the development of the once-prosperous region remains 
with the scientists of the Republic. The primary tasks facing scientists are the analysis of the state of 
biodiversity of the water basins located in the territories of Karabakh, in particular, the establish- 
ment of species and stocks of fish belonging to the local ichthyofauna, the study of the potential of the 
food base. The article gives the names of rivers and other water sources of the Karabakh zone, where 
natural fish farming and aquaculture can be developed. A list of multidisciplinary studies necessary 
for the restoration and development of aquatic biodiversity in the liberated territories of Karabakh 
is proposed. The article is preceded by a brief review of works on the research of the physiology and 
ecology of fish in the reservoirs of the Republic, focusing on sturgeon, which is of industrial im- 


portance for the country. 


Keywords: Karabakh, biodiversity, water basins, sturgeon, fisheries 


INTRODUCTION 


The Karabakh land remained under occupa- 
tion for nearly 30 years, and its rich biodiversity 
was not only left out of scientific research but also 
subjected to ecological terror and was brutally ex- 
ploited by Armenian invaders. It should be noted 
that before the occupation, the scientists of the In- 
stitute of Zoology of the Azerbaijan Academy of 
Sciences conducted some researches in the reser- 
voirs located in Karabakh (Державин, 1956; 
Obdürrehmanov, 1966; Насиров, Мамедова, 
1975) but these researches were not long-term. 

The study of sturgeon fish species occupies an 
important place in ecological, physiological stud- 
ies of fish in the water reservoirs of the Republic. 
Numerous studies have been devoted to the study 
of the ecological and physiological features of the 
oldest, but at the same time of high industrial im- 
portance, sturgeon fish species, their reproduction 
in factory conditions and the determination of the 
optimal environment for proper cultivation 
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(Касимов, 1961; Касимов и др., 1966). The re- 
sults of these studies have played an important role 
in the conservation and reproduction of fish stocks, 
the oldest representative of the aquatic biodiversity 
of the Republic. 

In studies conducted using the classical 
method of forming conditioned reflexes, a biologi- 
cally expedient method and the selection of condi- 
tioned stimuli, it was proved that both food and 
protective conditioned reflexes in sturgeons can be 
created very quickly, and their nervous processes 
do not lag behind other, more highly organized an- 
imals in their mobility and expediency (Касимов, 
Рустамова, 1969; Палатников, Касимов, 1980). 
At the same time, it was revealed that the analyti- 
cal and synthetic activity of the nervous system in 
evolutionarily ancient sturgeon fish is below the 
level. The results obtained were taken as a basis 
for the organization of industrial breeding of stur- 
geon in the former USSR, which became the basis 
for the creation of the theory of biological pro- 
gress of sturgeon. 
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A consistent study of genetically determined 
behavioral reactions at the early stages of ontogen- 
esis and their ecological plasticity at the species 
and population levels allowed us to identify adap- 
tive reactions to individual environmental factors 

In a number of works, the morphofunctional 
organization of the taste and visual systems of stur- 
geon fish was also studied (Крацкин и др, 1977; 
Палатников, Касимов, 1980). The research was 
of great importance not only for fundamental sci- 
ence, but it also served to develop specific guide- 
lines for creating optimal conditions for the artifi- 
cial cultivation of these valuable fish species, 
thereby reducing the death of fry in the early stages 
of ontogenesis during their breeding and cultiva- 
tion in factory conditions (Gasimov et al., 2017) 

There has been great importance the studies 
on the ecological and physiological features of the 
development in the ontogenesis of valuable fish 
species of the Kura River region (sturgeons, zan- 
ders, carps) (Касимов и др, 1966). Using etholog- 
ical, morphological, physiological, and ecological 
research methods, the most optimal conditions for 
obtaining and fertilizing caviar in individual fish 
species, temperature, salinity, light and oxygen 
conditions for the development of fry and fish at 
various stages of growth have been identified. The 
results of these studies have played a special role 
in improving existing and creating new biotech- 
nical standards for the cultivation and breeding of 
various fish species in Azerbaijan and have found 
wide application in farms. 

The results of the above-mentioned studies are 
summarized in a number of monographs, served as 
the basis for the development of recommendations 
for the factory cultivation of certain species of stur- 
geon, optimization of the timing and conditions for 
the release of fry into natural reservoirs (Касимов, 
1980, 1987; Лукьяненко и др., 1984). These re- 
sults have also been confirmed in joint studies with 
French scientists on the localization and staging of 
functions in the development of the brain of stur- 
geon (Веселкин и др., 1977). 

As a result of many years of research, Azer- 
baijani scientists have obtained and grown inter- 
species reciprocal hybrids of sturgeon for the first 
time. In the first three years of life of these fishes, 
ecological plasticity and adaptive capabilities were 
revealed, the hereditary transmission of morpho- 


physiological characteristics in direct and recipro- 
cal hybrids was studied. Based on the results of 
joint research by scientists of the Azerbaijan 
branch of the Central Research Institute of Stur- 
geon Farming and the I.Pavlov Institute of Physi- 
ology, hybrid of sturgeon fishes (Acipenser 
nudiventris and Huso huso) was proposed for 
breeding in aquaculture farms of the USSR, which 
was distinguished by high adaptive capabilities in 
terms of freshwater tolerance, growth, and other 
physiological characteristics (Касимов, 1970). 

Another priority of research in the field of 
physiology and ecology of fish in the country was 
to study the effect of oil and other chemical pollu- 
tants on the physiological functions of aquatic or- 
ganisms (Касимов, Рустамова, 1969; Gaisina, 
Kasimov, 2019). Scientists of the Laboratory of 
ecological physiology (Head Prof. Rafik Kasimov) 
in Institute of Physiology of the Academy of Sci- 
ences of Azerbaijan in cooperation with the Scien- 
tific Research Institute of Oil and Gas and the In- 
stitute of Fisheries "Azerbalig" in these applied 
studies, which are important for the ecology of the 
Caspian Sea, studied the effect of crude oil, drilling 
mud, sludge and other chemical reagents on stur- 
geon fry and determined their permissible concen- 
trations for the Caspian environment. It has been 
proposed effective methods for neutralizing partic- 
ularly harmful components. The results of ecotox- 
icological studies have been presented at numerous 
symposiums and conferences, repeatedly demon- 
strated at the All-Union Exhibition of Achieve- 
ments of the National Economy (Moscow), 
awarded the gold medal of the Leipzig Fair. 

АП these achievements of the Azerbaijani 
school of physiology and ecology of fish will be 
demanded during the restoration of the aquatic bi- 
odiversity of the Karabakh territory, the develop- 
ment of natural fish farming, as well as the intro- 
duction of aquaculture methods for growing valu- 
able fish species, including sturgeon (Мамедов и 
др., 2013; Freyhof et al., 2020). 

There are 14 rivers and more than 10 other wa- 
ter sources in the liberated Karabakh zone. 

The sources of water available in the 
Karabakh region start from the Lesser Caucasus 
mountains. The main sources of water reserves in 
this region are as follows: the rivers Tartarchay 
(Tərtərçay), Hakari (Həkəri), Khachinchay (Хаст- 
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çay), Gargarchay (Qarqarçay), Bazarchay (Ba- 
zarçay), Okhchuchay (Охсисау) and the water res- 
ervoirs Khudaferin (Xudafərin), Giz Galasi 
(Maiden Tower — Qız Qalası) (located on the Araz 
River) and Sarsang (Sərsəng) reservoirs (located 
on Tartar river). Besides, many small rivers, lakes, 
and several reservoirs are planned to build. Today, 
in the context of the state-level restoration vvork on 
the liberated Karabakh territories, our scientists 
have great responsibilities. 

Analysis of biodiversity, especially fish spe- 
cies in water basins located in Karabakh, determi- 
nation of the level of their resources, the study of 
feed base are among the main tasks facing scien- 
tists. Extensive multidisciplinary research on the 
restoration, storage, and efficient use of fish re- 
sources is required. 

It should be noted that the information on 
studying the biodiversity of the water basins of 
Karabakh in the pre-occupation period was of a 
general nature and mainly dominated by its funda- 
mental importance. From an economic point of 
view, inland water basins were not given much im- 
portance due to the fact that the fishery in the Cas- 
pian Sea and other water basins (Kura river, 
Mingachevir reservoir) met the country's demand. 
The lack of relations of water basins in the liber- 
ated territories of Karabakh (except for Araz river 
and Okhchuchay) with the territories of the neigh- 
boring states creates good conditions for their eco- 
logically clean water and development of Fisher- 
ies. Therefore, conducting complex research in the 
Karabakh water basins in the post-conflict period 
is of great importance both in terms of biodiversity 
protection and in terms of economy. 

First of all, passportization of water basins 
should be carried out from the liberated zones of 
Karabakh. 

At later stages, the following studies should be 
conducted sequentially: 

- Passportization must be carried out in ac- 
cordance with international rules in rivers and wa- 
ter reservoirs (location, sources of water, etc. must 
be specified); 

- Monitoring of rivers and water basins 
(chemical composition of water and bottom sedi- 
ments, water volume depending on the seasons, av- 
erage temperature limit, etc. must be studied); 

- The study of biodiversity should be orga- 
nized. For this purpose, species composition and 
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stocks of aquatic organisms (algae, infusorias, 
fishes, etc.) should be determined. 

- It is necessary to study the distribution of in- 
dustrially important fish, their stocks, and ways to 
restore; 

- Work should begin to explore the possibili- 
ties of aquaculture of industrially important fish in 
water reservoirs; 

- Studies should be carried out on the transfer 
and adaptation of new species of fish in rivers and 
other water basins. 

In order to carry out all these studies, perma- 
nent control points should be established. 

The creation of several fish farms on the Ter- 
ter River (from Kalbajar to Sugovushan) for the 
cultivation of commercial trout in the conditions of 
aquaculture can provide a certain share of demand 
for these products in our country. During the im- 
plementation of these works, the physiological 
state of fish living in the waters of the areas liber- 
ated from occupation should be studied and an ap- 
propriate ecotoxicological and  parasitological 
study conducted. 
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Qarabağ regionunun su hövzələrində biomüxtəlifliyin tədqiqinin perspektivləri 
R.Y. Qasımov 
AMEA-nın Akademik Abdulla Qarayev adına Fiziologiya İnstitutu, Bakı, Azərbaycan 


Məqalə 30 illik erməni işğalından azad edilmiş Qarabağ ərazisinin su hövzələrində biomüxtəlifliyin elmi 
tədqiqatlarının perspektivlərinə həsr edilmişdir. İşğalçılar tərəfindən talan edilmiş flora və fauna hərtərəfli 
bərpa olunmalıdır və bir zamanlar çiçəklənən diyarın inkişafına elmi cəhətdən əsaslandırılmış yanaşmaların 
işlənib hazırlanması respublika alimlərinin arxasında qalır. Qarabağ ərazisində yerləşən su hövzələrinin 
biomüxtəlifliyinin vəziyyətinin təhlili, xüsusilə yerli ixtiofauna aid balıq növlərinin və ehtiyatlarının 
müəyyən edilməsi, yem bazasının potensialının öyrənilməsi alimlərin qarşısında duran birinci dərəcəli 
vəzifələrdir. Məqalədə Qarabağ zonasının çaylarının və digər su mənbələrinin adları göstərilir. Qarabağ 
ərazisində su biomüxtəlifliyinin bərpası və inkişafı üçün zəruri olan multidisiplinar tədqiqatların siyahısı 
təklif olunur. Məqalənin girişində Respublikanın su hövzələrində balıqların fiziologiyası və ekologiyası 
üzrə aparılan tədqiqatların qısa xülasəsəi verilib və əsas aksent ölkə üçün mühüm sənaye əhəmiyyəti olan 
nərəkimilərə yönəlmişdir. 


Açar sözlər: Qarabağ, biomüxtəliflik, su hövzələri, nərəkimilər, balıqçılıq 
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Перспективные исследования биоразнообразия в водных бассейнах Карабахского региона 
Р.И. Касимов 


Институт физиологии им. академика Абдуллы Гараева НАН 
Азербайджана, Баку, Азербайджан 


Статья посвящена перспективам научных исследований биоразнообразия в водных бассейнах Ка- 
рабахской территории, освобожденной от 30-летней армянской оккупации. Варварски разграблен- 
ные, уничтоженные оккупантами флора и фауна, подлежат всестороннему восстановлению, и раз- 
работка научно обоснованных подходов к развитию некогда процветающего края остается за уче- 
ными Республики. Первостепенными задачами, стоящими перед учеными, являются анализ состо- 
яния биоразнообразия водных бассейнов, находящихся на территориях Карабаха, в особенности, 
установление видов и запасов рыб, относящихся к местной ихтиофауне, изучение потенциала кор- 
мовой базы. В статье приводятся названия рек и других водных источников Карабахской зоны, где 
могут быть развиты натуральное рыбоводство и аквакультура. Предлагается перечень мультидис- 
циплинарных исследований, необходимых для восстановления и развития водного биоразнообразия 
на освобожденных территориях Карабаха. Статью предваряет краткий обзор работ по исследова- 
ниям физиологии и экологии рыб в водоемах Республики, акцентируя основное внимание на осет- 
ровых, имеющих промышленное значение для страны. 


Ключевые слова: Карабах, биоразнообразие, водные бассейны, осетровые, рыбоводство 
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Agrobiological features of new perspective durum wheat varieties "Maya", "Alliance" and bread 
wheat varieties "Leyla", "Start", "Janub", "Khamsa", "Almaz", "Oguz", "Vilash" created as a 
result of many years of research (2005-2020) of the Genetic Resources Institute (GRI) of ANAS and 
the Scientific Research Institute of Crop Husbandry (RICH) in the Karabakh region were compared. 
The varieties were characterized by high adaptability and potential productivity. Among them 
“Start” (patent Ne 00246), “Janub” (patent Ne 00274), “Leyla” (patent Ne 00305) and “Almaz” (patent 
Ne 00312) varieties of bread wheat, “Maya” (patent Ne 00250) and “Alliance” (patent Ne 00316) vari- 
eties of durum wheat were patented by the Agrarian Services Agency and regionalized. The studied 
varieties were analyzed for height, productivity and structural elements, resistance to rust diseases 
and adaptability in the competitive variety testing nursery. In the year of epiphytosis (2020), durum 
wheat varieties and “Almaz” and “Khamsa” bread wheat varieties were resistant to yellow rust. Sig- 
nificant differences were also observed in terms of productivity and structural elements. In addition, 
the new durum and bread wheat varieties were characterized by morphobiological and agronomic 
features and characteristics. Optimal cultivation technology of regionalized varieties, predecessors, 
fertilizer norms and sowing period were also given. It is recommended to cultivate new varieties in 
the irrigated plains and moisture-supplied foothills of the Karabakh region. 


Keywords: Durum wheat, bread wheat, yellow rust, brown rust, variety, productivity, resistance 


INTRODUCTION country. Since ancient times, durum wheat varie- 


ties have been cultivated in the plains and foothills 


To ensure the efficient use of arable land in 
the liberated areas, it is extremely important to cre- 
ate productive and resistant plant varieties to unfa- 
vorable environmental factors and to organize the 
seed production of varieties created in previous 
years. After the Second Karabakh War, one of the 
main tasks of biological and agrarian sciences was 
to create new, high-yielding intensive varieties 
suitable for local conditions and ensure their distri- 
bution among farmers through the efficient use of 
existing genetic resources. 

Bread wheat (T. aestivum L.) and durum 
wheat (Т. durum Desf.) are of special strategic im- 
portance in ensuring the economic security of the 
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of Azerbaijan, and bread wheat in mountainous ar- 
eas, mainly in winter sowings (Mustafayev, 1973, 
Aliyev, 2006; Rustamov et al., 2020). 

The main fund, production and other build- 
ings of the Karabakh Scientific Research Base 
(SRB) of the Genetic Resources Institute were 
completely destroyed as a result of the Armenian 
aggression. Karabakh SRB, located in the former 
Aghdara region (Shikharkh settlement of Tartar re- 
gion), functioned from 1950 to July 1989 as a 
world-renowned exemplary research base. The 
main activities of the base were the collection, 
study, efficient use of genetic resources of cereals, 
legumes, fodder, technical, fruit, berries, grapes, 
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etc. plants, as well as agricultural animals in breed- 
ing, creation of new plant varieties and animal 
breeds, organization and dissemination of their in- 
itial breeding. 

The territory of the liberated Karabakh region 
is divided into plains, foothills and mountainous 
parts, and the soil and climatic conditions are dif- 
ferent. Therefore, it is very important to create va- 
rieties suitable for a wide range of soil and climatic 
conditions of the region (temperature, humidity, 
precipitation evaporation ratio, soil type, amount 
of humus, etc.), to select and distribute varieties 
that successfully pass production tests. 

Taking into account the need of Azerbaijan 
for wheat and the urgency of restoring wheat fields 
in the liberated territories, new bread and durum 
wheat varieties with high adaptability to the soil 
and climatic conditions of the Karabakh and East 
Zangazur economic regions were created by scien- 
tists of the Genetic Resources Institute during 
2005-2020. Their valuable economic indicators 
were compared and the initial seed production of 
selected varieties was organized. The initiated re- 
search and activities will be continued in the com- 
ing years at a faster pace and using all the opportu- 
nities of modern breeding. 


MATERIALS AND METHODS 


The researches were carried out in 2005-2020 
in Buruj village, Tartar region, near the Karabakh 
Scientific Research Base of GEI, on a farm, under 
irrigation conditions. The experimental area is lo- 
cated in the northeastern foothills of the Lesser 
Caucasus - in the irrigated Karabakh plain, at an 
altitude of 190.0 m above sea level. The climate of 
the region is moderately warm, winters are mild 
and summers are dry and hot. In recent years, the 
climatic indicators of the region have differed 
sharply (Rustamov, 2019; Rustamov et al., 2020). 
Different generations of hybrid materials, region- 
alized and promising durum and bread wheat vari- 
eties were taken as research material. Experiments, 
phenological observations, assessment of produc- 
tivity and structural elements, disease resistance 
were carried out following the relevant methodol- 
ogies (Musayev et al., 2008; Duveiller et al., 2014). 
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In hybrid and breeding nurseries, sowing was car- 
ried out by hand, and in control and competitive 
variety nurseries, sowing was carried out with a 
grain spreader in 2-4 repetitions with a sowing area 
of 50 m?. The experiments were carried out in ac- 
cordance with the stages of plant development; ir- 
rigation and feeding with mineral fertilizers in 
spring were fulfilled. All nurseries were assessed 
for leaf disease and pest infestation at the begin- 
ning of wax ripeness. 


RESULTS AND DISCUSSION 


The most effective way to increase grain pro- 
duction and meet the population's demand for food 
products through domestic production is to in- 
crease the complex resistance to biotic (disease, 
pests, plant density, etc.) and abiotic (salt, drought, 
frost, cold, etc.) factors, high productivity and cre- 
ation of high-quality varieties, optimization of their 
elite and reproductive seed production. For this 
purpose, in recent decades the gene pool of durum 
and bread wheat has been enriched at the Genetic 
Resources Institute of ANAS through hybridiza- 
tion, expeditions and exchange. The genetic diver- 
sity of wheat in different soil-climatic conditions 
was evaluated for resistance to biotic and abiotic 
factors, productivity and grain quality in laboratory 
and field conditions, and initial breeding materials 
were created by conducting selection work. 

As а result of the research, in recent years at the 
Genetic Resources Institute of ANAS new bread 
wheat varieties "Leyla", "Start", "Janub", 
"Khamsa", "Almaz", "Oguz", "Vilash" and durum 
wheat varieties "Maya" and "Alliance" which are 
distinguished by high potential, adaptive productiv- 
ity and quality of grain were created. Among them 
"Start" (Certificate of Authorship Ne 00246), 
“Janub” (Ne 00274), “Leyla” (Ne 00305) and 
“Almaz” (Ne 00312) varieties of bread wheat, 
“Maya” (№ 00250) and “Alliance” (Ne 00316) vari- 
eties of durum wheat was regionalized by the Agrar- 
ian Services Agency with a patent certificate. 

The studied regionalized and perspective varie- 
ties were evaluated for diseases resistance, dormancy, 
their productivity was determined and structural ana- 
lyzes were carried out in the competitive variety test- 
ing (CVT) nursery (Table 1). 


Comparative analysis of agrobiological traits of durum (T. durum Desf.) and bread wheat (T. aestivum L.) 


Table 1. Agrobiological indicators of the varieties studied in the competitive variety testing nursery 


(Karabakh SRB Tartar, 2020). 
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1 {Aran (St.) 112.7 6.1 10.2 49.5 2.01 64.0 0.0 
2 [Almaz 107.3 6.1 11.1 57.1 2.9 66.0 42.0 
3 [Start 110.1 5:1 13.7 58.8 2.7 70.0 +6.0 
5  Janub 108.7 6.0 9.3 61.7 2.8 70.0 46.0 
6 "Leyla 94.4 5.6 10.5 55.7 2.45 54.0 -10.0 
7 İKhamsa 90.9 6.3 13.3 69.8 3.21 70.0 +6.0 
8 |у. ferrugineum 107.0 6.6 9.1 56.9 2.8 66.0 +2.0 
9 TT 09214/3-7-2-1 114.0 6.0 11.2 62.1 3.04 68.0 +4.0 
10 [TT 09214/3-7-2-1 0815/2-2 116.3 5.0 11.6 61.7 2.9 74.0 +10.0 
11 İv. lutescens x v. graecum 83.8 6.0 9.8 55.0 2.0 56.0 -8.0 
12 İv. lutescens x v. graecum 82.6 5.9 10.2 61.1 2.3 64.0 0.0 
13 |Barakatli 95 (St.) 104.7 7.1 9.7 70.0 3.9 54.0 0.0 
14 [Maya 98.5 74 10.7 69.8 3.8 74.0 +20.0 
15 |Allians 104.9 84 11.3 78.4 4.9 60.0 +6.0 


As can be seen from the table, the height indi- 
cators varied between 82.6-116.3 cm, "Khamsa" 
and fixed hybrid lines differed in short height. Sig- 
nificant differences were also observed in terms of 
productivity and its structural elements. 

Infectious diseases (yellow and brown rust) of 
the studied varieties were studied in the 
competitive variety testing nursery. It should be 
noted that epiphytosis of yellow rust has been ob- 
served in the last year, and most of the varieties 
studied have been infected with this disease at one 
or another level. Only durum wheat varieties and 
bread wheat Almaz and Khamsa showed full re- 
sistance to yellow rust (Fig. 1). 

30.8-69.0% of the studied varieties showed re- 
sistance to yellow and brown rust, 46.2-16.096 
were fully sensitive (Fig. 1). According to the 3- 
years average productivity of the varieties studied 
in the competitive variety testing nursery, it can be 
said that the studied bread wheat varieties showed 
1.2-17.4 c/ha higher results than the standard Aran 
variety. The productivity of Maya and Alliance du- 
rum wheat varieties was 6.3-8.6 c/ha higher than 
Barakatli 95 (Table 2). 

As can be seen from Table 2, the productivity 
of new regionalized and promising (TT 09704/2-4- 
1-2, Start, Khamsa and var. ferrugineum) bread 


wheat varieties is much higher than the standard 
Aran variety. 


и Sari pas 


m Qonur pas 


Fig. 1. Yellow and brown rust infection of cultivars 
studied at the CVT (Tartar, 2021) 


The standard deviation indicates that the 
productivity of Almaz, TT 09704 / 2-4-1-2, Start, and 
Janub varieties are relatively stable. The average per- 
ennial productivity of “Maya” and “Alliance” 
(69.5-7.37 - 67.2+8.13) durum wheat varieties do not 
lag behind the new bread wheat varieties, except for 
Khamsa (74.7+8.2). Productivity stability in new du- 
rum wheat varieties is lower than in bread wheat va- 
rieties. 
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Table 2. 3-year productivity indicators of varieties studied in the competitive variety testing nursery in Karabakh 


SRB, Tartar, 2018-2020. 


Variety, accession Productivity, c/ha Standard devi- 
? 2018 2019 2020 Average, c/h ation, c/ha 
Aran (Standard) 61.5 56.5 64.0 60.7=3.82 0.0 
Almaz 68.5 66.5 66.0 67.0+1.0 +6.3 
ТТ 09704/2-4-1-2 68.5 71.0 54.5 68.5+1.80 +7.8 
Start 66.5 69.0 70.0 68.51.80 +7.8 
Janub 64.5 66.0 70.0 66.8+2.84 +6.1 
Leyla 62.0 59.5 54.0 58.5+4.09 -2.2 
Khamsa 75.5 78.5 70.0 74.7+8.2 +14.0 
у. ferrugineum 69.5 75.5 66.0 67.5+4.31 +6.8 
Barakatli 95 (Standard) 62.6 66.0 54.0 60.96.19 0.0 
Maya 61.0 73.5 74.0 69.5+7.37 +8.6 
АШапѕ 65.5 76.0 60.0 67.2+8.13 16.3 


Fig. 2. New durum and bread wheat varieties 


The morphobiological and agronomic traits 
and characteristics of regionalized and promising 
bread and durum wheat varieties are given below: 

“Start” bread wheat variety 

Authors: Abdullayev A.M., Akparov Z.I., Ta- 
lai J.M., Abbasov M.A., Shikhlinski H.M. 

"Start" bread wheat variety was created by re- 
peated individual selection in Karabakh SRB from 
a complex hybrid combination (TB 0815/2-2 [(TB 
Akhatsikhis Tsiteli Doli x 45319 Panonia) x 45319 
Panonia] x AB 01090- (Sharbat sonora x Dwarf). 
The variety presented in the State Variety Testing 
in 2016, regionalized in 2019. Patent Ne 00246. 

"Start" variety is of medium height (101- 
124.8 cm), has a high branching coefficient (3.2- 
3.6 pieces). It is resistant to lodging and medium 
ripening (224.3 days) in a high agronomic back- 
ground. The leaves and spikelets are hairless, 
green, covered with a layer of wax. Spikes are 
thorn-shaped, white, seeds are dark red, the variety 
belongs to var. lutescens. Spike is long (11.6-12.6 
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cm) with medium dense (21.0-23.0 pieces). The 
spikelets are sparsely arranged on the spike axis. 
The number of grains per spike is 52.0-76.5, and 
the three-year average is 52.0. The 1000 seed 
weight is 43.8-45.5 g, the net weight is 792 g. The 
vitreousness of the grain is high (93.096). The 
amount of protein in the grain is 12.2-15.096, and 
the amount of gluten is up to 29.696. The potential 
productivity of the Start variety is high - 76.5 c/ha. 
The three-year average yield in the competitive va- 
riety testing nursery was 66.2 c/ha, which is 5.2 
c/ha more than the standard Aran variety (61.0 
c/ha). The variety is medium resistant to yellow 
and brown rust. 

“Janub” bread wheat variety 

Authors: Abdullayev A.M., Akparov Z.İ., Ta- 
lai C.M., Rustamov Kh.N., Abbasov M.A., Shi- 
khlinski H.M., Morgunov A.Í., Sadigov H.B. 

The “Janub” variety of bread wheat was cre- 
ated in the Karabakh SRB by repeated individual 


Comparative analysis of agrobiological traits of durum (T. durum Desf.) and bread wheat (T. aestivum L.) 


selection from a complex hybrid [(Ulugbey x Mex- 
ican yarovaya line) x Sanzor 6] selected from in- 
ternational nurseries. It was submitted to the State 
Variety Testing in 2016 and regionalized in 2020. 
Patent Ne 00274. 

"Janub" variety is of medium height (92.6- 
116.5 cm) with high branching. Resistant to lodg- 
ing, semi-winter with medium maturity (210-218 
days). The spike is cylindrical, long (9.4-14.0 cm) 
with medium density (19.0-23.0 pieces), white, 
seeds are dark red, belongs to var. erythrosper- 
mum. The number of grains per spike is 41.2-60.2, 
the three-year average is 52.2. The 1000 seed 
weight is 34.6-44.6 g, the net weight is 792 grams. 
The amount of protein in the grain is 13.6-14.2%, 
the amount of gluten is up to 34.0%. The potential 
productivity of the "Janub" variety is high - 67.2 
c/ha. The three-year average yield in the competi- 
tive variety testing nursery was 63.2 c/ha, 4.0 c/ha 
more than Aran (59.2 c/ha). 

*Leyla? bread wheat variety 

Authors: Akparov Z.İ., Abbasov M.A., Shey- 
khzamanova F.A., Rzayeva S.P., Rustamov Kh.N., 
Sadigov H.B. 

“Leyla” bread wheat variety was created at the 
Genetic Resources Institute of ANAS in 2009 by 
repeated individual selection from the genotype 
obtained from hybridization of bread wheat acces- 
sions (var. ferrugineum x var. velutinum) selected 
for complex economic valuable features. It was 
submitted to the State Variety Testing in 2015 and 
regionalized in 2021. Patent Ne 00305. 

“Leyla” variety is of medium height (110-120 
cm), semi-intensive type, with strong stem; highly 
resistant to lodging. Productive branches are high 
(5.0 pcs.), lifestyle is semi-winter, belongs to var. 
lutescens. The spike is straight, of medium length 
(9.5 cm), white-colored. In the spike, the spikelets 
are located in the middle density (D = 19-21 
pieces). It is awnless. The seed is of medium 
length, large, hairy, and white. The potential 
productivity of the "Leyla" variety is high - 100- 
110 c/ha. In the competitive variety testing, the 3- 
year average yield was 105.3 c/ha, 28.7 c/ha higher 
than the Aran variety. In ecological tests conducted 
in Tartar and Gobustan conditions, more than 2.0- 
3.7 t/ha of products were obtained from regional- 
ized varieties. The number of grains per spike is 
62.7, the 1000 seed weight is 53.4 g, the net weight 
is 810.0 g. The amount of protein in the grain is 


13.8%, and gluten content is 26.6-32%. Moder- 
ately resistant to rust and powdery mildew. 

"Almaz" bread wheat variety 

Authors: Abdullayev A.M., Akparov Z.İ., 
Rustamov Kh.N., Abbasov M.A., Rafiyev E.B., 
Mehdiyev H.M., Gurbanov F.J. 

The "Almaz" variety was created by repeated 
individual selection from a complex hybrid combi- 
nation (Akhaltsikis Tsiteli Doli, Panonia, Sharbat 
Sonora and Dwarf varieties) in Karabakh SRB. The 
variety was submitted to the State Variety Testing 
in 2018, regionalized in 2021. Patent Ne 00312. 

“Almaz” variety is of medium height (92.8- 
116.5 cm), resistant to lodging, has a high coeffi- 
cient of branching (3.4-4.7 pieces), late maturing. 
In the branching phase, the leaves are hairless, 
green, free of wax. The spike is cylindrical, white, 
seed are dark red, belongs to the var. lutescens. The 
spike is long (10.0-12.0 cm), sparse (D = 19.0- 
23.0). The potential productivity of the "Almaz" 
variety was 66.5-68.5 c/ha. The average productiv- 
ity in Nakhchivan SVTC was 37.0 c/ha, in Aghdam 
SVTC 45.0 c/ha, in Salyan SVTC 42.5 c/ha. The 
number of grains per spike is 48.7-57.0, the three- 
year average is 52.2. The 1000 seed weight is 41.8- 
49.0 g, the amount of protein in the grain can in- 
crease up to 15.2-17.3% and the amount of gluten 
can increase up to 45.0%. Resistant to yellow and 
brown rust, and powdery mildew. 

*Khamsa" bread wheat variety 

Authors: Akparov Z.İ., Abdullayev A.M., 
Rustamov Kh.N., Abbasov M.A., Shikhlinski 
H.M., Sadigov H.B. 

“Khamsa” variety vvas established in Ab- 
sheron SRB of the Genetic Resources İnstitute of 
ANAS by repeated individual selection from the 
genotype obtained as a result of the hybridization 
of bread wheat samples (var. erythrospermum x 
var. albidum) selected for complex economic val- 
uable features and submitted to the State variety 
testing in 2019. 

“Khamsa” variety is of medium height (95.0- 
110.0 cm), intensive type, has a strong stem, highly 
resistant to lodging. The branching is high, the life- 
style is semi-winter. Spike is straight, long (12.5- 
13.3), with white colour, has awns, belongs to var. 
erythrospermum. 'The seed is of medium length, 
large, red. The potential productivity of the 
"Khamsa" variety is high 80-90 c/ha. The number 
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of grains per spike is 48.7-57.0, the three-year av- 
erage is 52.2. The 1000 seed weight is 41.8-49.0 g, 
the amount of protein in the grain can increase up 
to 15.2-17.3% and the amount of gluten can in- 
crease up to 45.096. During the years of research, 
the variety showed high resistance to yellow, 
brown rust, and powdery mildew. 

"Vilash" bread wheat variety 

Authors: Akparov Z.İ., Abdullayev A.M. Ab- 
basov M.A, Rustamov Kh.N., Mehdiyev H.M., 
Sadigov H.B. 

"Vilash" variety was created in Karabakh 
SRB by repeated individual selection from a com- 
plex hybrid combination. In 2019, it was submitted 
to the State Variety Testing. 

“Vilash” variety is of medium height (114.0- 
118.0 cm), resistant to lodging, has a high branch- 
ing coefficient, and is late maturing. In the branch- 
ing phase, the leaves are hairless, green, covered 
with a weak wax layer. The spikelets are of me- 
dium density on the spike axis. The spike of the 
"Vilesh" variety is cylindrical in shape, white, 
seeds are dark red, belongs to the var. lutescens. 
The spike is long (11.6-12.6 cm), sparse (D = 22.4- 
24.2). The number of grains per spike is 48.0-62.1, 
the three-year average is 56.0. The 1000 seed 
weight is 40.8-44.5 g. The vitreousness of the grain 
is high (71.0-100.0%). The amount of protein in 
the grain can rise up to 11.8-14.9%, gluten - up to 
40.0%. The potential productivity of the “Vilash” 
variety was around 73.0 c/ha. According to the re- 
sults of the competitive variety testing nursery, the 
three-year average yield was 64.2 c/ha (62.0; 57.7; 
73.0 c/ha), which is 14.7 centners higher than the 
standard Aran variety (49.5 c/ha). 

“Maya” durum wheat variety 

Authors: Akparov Z.İ., Abbasov M.A., Shey- 
khzamanova F.A., Rzayeva S.P., Jafarova R.H., 
Rustamov Kh.N., Sadigov H.B. 

Semi-winter durum wheat variety Maya was 
established in Absheron SRB in 2009 by re-selec- 
tion from hybridization of promising durum wheat 
accessions (var. melanopus x var. horeiforme). It 
was submitted to the State Variety Testing in 2015 
and regionalized in 2019. Patent Ne 00250. 

Maya variety is a semi-intensive type, me- 
dium height (110.0-125.0 cm), highly resistant to 
lodging. Branches are high (5-6 pieces), semi-win- 
ter type, medium ripening. The seedlings are dark 
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green, covered with short hairs. The spike is cylin- 
drical, has awns, of medium length (9.0-10.0 cm), 
and is dense (D=20.0-22.0), belongs to var. leuco- 
melan. Spikelets of medium length are lanceolate 
and white. The veins are well defined. The awns 
are 1.5 times longer than the spike, parallel to the 
spike, slightly scattered, toothless-smooth, black in 
color, shed when ripe. It is easy to beat. The grains 
are very large, elongated, white, the vitreousness is 
60-98%. Potential productivity is high - 80-90 c/ha, 
1000 seed weight is 64.8 g, the net weight is 830.0 
g, the number of grains in the main spike is 50.0- 
51.0. The overall baking quality is low. The 
amount of protein in the grain is 12-14%, and the 
amount of gluten is between 24.0-30.0%. Due to 
the high productive branching (5-6 units), produc- 
tivity is high when 3.5-4.0 million seeds are sown 
per hectare. The variety is middle tolerant to winter 
and drought, tolerant to high temperature, and 
highly resistant to rust diseases. 

"Alliance" durum wheat variety 

Authors: Akparov Z.İ., Abdullayev A.M., 
Rustamov Kh.N., Abbasov M.A., Shikhlinski 
H.M., Sadigov H.B. 

The "Alliance" durum wheat variety was cre- 
ated by repeated individual selection from a com- 
plex hybrid combination introduced from CIM- 
MYT. Submitted to the State Variety Testing in 
2018, regionalized in 2021. Patent Ne 00316. 

"Alliance" durum wheat variety is of medium 
height (103.7-109.6 cm), resistant to lodging, and 
has a high branching coefficient (3.5-4.2 units). In 
the branching phase, the leaves are light green, 
hairless, free of wax. Spike is white, cylindrical, 
has medium-length (9.0-10.0 cm) and density (D = 
24.6-26.6 pieces), the seeds are white, belongs to 
the var. leucomelan. 

The potential productivity of "Alliance" vari- 
ety is 76.0 c/ha. Productivity was 36.9 c/ha in Na- 
khchivan SVTC and 36.0 c/ha in Ismayilli SVTC. 
The number of grains per spike was 61.4-66.4, the 
three-year average was 60.4, the 1000 seed weight 
was 42.0-53.6 g, the amount of protein in the grain 
was 11.0-15.0%, the amount of wet gluten was 
24.2-31.0%. "Alliance" is highly resistant to yel- 
low, brown, and stem rust, and to powdery mildew. 

The new varieties are mainly semi-intensive 
and intensive types, requiring high agronomic back- 
ground. Cotton and other inter-row crops are more 
effective predecessors under irrigation conditions. 


Comparative analysis of agrobiological traits of durum (T. durum Desf.) and bread wheat (T. aestivum L.) 


To get a high and quality product, 90-100 kg/ha of 
nitrogen (at sowing time and as feeding), 60-90 
kg/ha of phosphorus and 50-60 kg/ha of potassium 
fertilizers should be given. The optimal sowing pe- 
riod is the I-II decade of October. It is recommended 
to cultivate new varieties in irrigated lowlands and 
foothills provided with moisture. 


CONCLUSIONS 


In recent years, at the Karabakh SRB, the re- 
sistance to diseases and pests, morphobiological 
and agronomic traits and characteristics, produc- 
tivity indicators of bread and durum wheat varie- 
ties were studied, and new durum and bread wheat 
varieties of semi-intensive and intensive type were 
created. 

"Khamsa" and stable hybrid lines are fully 
suitable for cultivation in a modern, intensive type, 
high agronomic background. The cultivation of 
these varieties in artificial rainfall backgrounds 
with high fertilizer doses is more effective. 

The average perennial productivity of the new 
regionalized *Maya" and "Alliance" durum wheat 
varieties does not lag behind the bread wheat vari- 
eties. The standard deviation indicates that the 
yield stability of new durum wheat varieties is 
lower than that of bread wheat varieties. 

Seeds of 5 bread (Leyla, Start, Janub, Almaz, 
Khamsa), 2 durum wheat (Maya, Alliance) varie- 
ties submitted to the Agrarian Services Agency un- 
der the Ministry of Agriculture of the Republic of 
Azerbaijan, were multiplied. Seed production of 
“Maya” durum wheat, “Start” and “Janub” bread 
wheat varieties were organized. 

We express our deep gratitude to the staff of 
the Karabakh SRB of the Genetic Resources Insti- 
tute of ANAS for their support in conducting re- 
search. 
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Bork (T.durum Desf.) vo yumsaq bugda (T.aestivum L.) sortlarinin aqrobioloji góstoricilorinin 
Qarabağ bölgəsində müqayisəli təhlili 


Z.İ. Əkpərov", A.M. Abdullayev!”, X.N. Rüstəmov)” 2", M.Ə. Abbasov" 


"AMEA-nın Genetik Ehtiyatlar İnstitutu, Bakı, Azərbaycan 
? AR KTN-nin Əkinçilik Elmi-Tədqiqat İnstitutu, Bakı, Azərbaycan 


Qarabağ bölgəsində AMEA Genetik Ehtiyatlar İnstitutu (GEİ) və Əkinçilik Elmi Tədqiqat İnstitutunda 
(ƏETİ) çoxillik tədqiqatlarla (2005-2020-ci illər) aparılan seleksiya işləri nəticəsində yaradılmış yeni per- 
spektiv buğda sortlarının aqrobiolofi xüsusiyyətləri müqayisəli tədqiq olunmuşdur. Yüksək adaptivliyə ma- 
lik və potensial məhsuldarlığı ilə fərqlənən “Leyla”, “Start”, “Cənub”, “Xəmsə”, “Almaz”, “Oğuz”, “Viləş” 
yumşaq buğda və “Maya”, “Alyans” bərk buğda sortları yaradılmışdır. Onlardan yumşaq buğdanın “Start” 
(patent Ne 00246), “Cənub” (patent Ne 00274), “Leyla” (patent Ne 00305) və “Almaz” (patent Ne 00312) 
sortları, bərk buğdanın “Maya” (patent Ne 00250) və “Alyans” (patent Ne 00316) sortlarına Aqrar Xidmətlər 
Agentliyi tərəfindən patent verilərək rayonlaşdırılmışdır. Müsabiqəli sort sınağı pitomnikində tədqiq olu- 
nan sortların boy göstəriciləri, məhsuldarlığı və onun struktur elementləri, pas xəstəliklərinə davamlılığı və 
adaptivliyi analiz edilmişdir. Epifitotiya ilində (2020-ci il) bərk buğda sortları və “Almaz” və “Xəmsə” 
yumşaq buğda sortları sarı pasa davamlı olmuşlar. Məhsuldarlığa və onun struktur elementlərinə görə də 
önəmli fərq müşahidə edilmişdir. Bundan başqa yeni bərk və yumşaq buğda sortları morfobiolofi və aqro- 
nomik əlamət və xüsusiyyətlərinə görə səciyyələndirilmişdir. Rayonlaşdırılmış sortların optimal becərilmə 
texnologiyası, sələfləri, gübrə normaları və səpin müddəti verilmişdir. Yeni sortların Qarabağ bölgəsinin 
suvarılan düzən və nəmliklə təmin olunan dağətəyi bölgələrində becərilməsi tövsiyə olunur. 


Açar sözlər: Bərk buğda, yumşaq buğda, sarı pas, qonur pas, sort, məhsuldarlıq, davamlılıq 


Сравнительный анализ агробиологических показателей новых сортов твердой 
(T. durum Desf.) и мягкой (T. aestivum L.) пшеницы в Карабахском регионе 


З.И. Акпаров!, A.M. Абдуллаев!, X.H. Pycramos!”, М.А. Аббасов! 


Институт генетических ресурсов НАН Азербайджана, Баку, Азербайджан 
Научно-исследовательский институт земледелия MCX Азербайджанской Республики, 
Баку, Азербайджан 


В Карабахском регионе было проведено сравнительное изучение агробиологических показателей 
новых сортов твердой и мягкой пшеницы, созданных в результате многолетних (2005-2020 гг.) ис- 
следований в Институте генетических ресурсов НАНА и НИИ Земледелия. Были созданы отличаю- 
щиеся потенциальной продуктивностью и высокой адаптивностью сорта мягкой пшеницы «Лейла», 
«Старт», «Джануб», «Хамса», «Алмаз», «Огуз» и «Вилаш», а также сорта твёрдой пшеницы «Майя» 
и «Альянс». Агентством аграрных услуг были выданы патенты и районизированы сорта мягкой 
пшеницы «Старт» (патент № 00246), «Джануб» (патент № 00274), «Лейла» (патент № 00305) и «Ал- 
маз» (патент № 00312), а также сорта твердой пшеницы «Майя» (патент № 00250) и «Альянс» (па- 
тент № 00316). В питомнике конкурсного сортоиспытатания были проанализированы показатели 
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высоты растений, урожайность и ее структурные элементы, устойчивость к желтой и бурой ржав- 
чине и адаптивность. В эпифитотийном 2020 году сорта твердой пшеницы, а также сорта мягкой 
пшеницы «Алмаз» и «Хамса» оказались устойчивыми к желтой ржавчине. Значительные различия 
наблюдались также по урожайности и ее структурным элементам. Кроме того, проанализированы 
морфо-биологические и агрономические признаки и свойства новых сортов твердой и мягкой пше- 
ницы. Приведены оптимальные агротехнические приёмы выращивания, предшественники, нормы 
удобрений и сроки посева новых сортов. Новые сорта рекомендованы для выращивания на ороша- 
емых равнинных и в обеспеченных влагой предгорных богарных условиях Карабахского региона. 


Ключевые слова: Пшеница твёрдая, пшеница мягкая, жёлтая ржавчина, бурая ржавчина, сорт, 
урожайность, устойчивость 
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The presented work is devoted to the study of the bacterial biota of the hot springs “Ashagi Istisu” 
(pH=8.0, t=64°C, mineralization is 6.7 g/l) and *Yukhari Istisu” (pH=9.0, t=71°C, mineralization is 4.3 
g/l) of the Kalbajar region, characterized by a wide range of environmental conditions (pH, tempera- 
tures, chemical components, etc.). Samples of thermal waters were inoculated and colonies of thermo- 
philic bacteria that grew on a solid medium of nutrient agar were isolated. Some colonies of thermophilic 
bacteria were isolated in pure culture and 6 strains were received (КА1, KA», KA3, KYı, КУ», KY3). The 
cell morphology of these strains is represented by short and long gram-positive, spore - forming rods, 
varying in size. Colonies differ in color, shape, margin, consistency, size, etc. The morphology of cells 
and colonies of two strains (КА1, КУ!) has been well studied, and the ratio of these strains to the pH and 
temperature of the medium was determined. It was found that strains KA;, КҮ, actively grow in the 
temperature range 55-60°С, at pH=7.0-9.0. Based on morpho-cultural characteristics and some physio- 
logical properties, the strains were identified. The KA, strain was assigned to the genus Bacillus, and 


the КҮ, strain was presumably assigned to the Bacillus stearothermophilus species. 


Keywords: Hot springs, thermophilic bacteria, morpho-cultural characteristics 


INTRODUCTION 


Kalbajar region is one of the most beautiful re- 
gions of Azerbaijan, distinguished by its climatic 
conditions and natural wealth. Kalbajar is an integral 
part of Azerbaijan, the highest mountainous region, 
located at the height of the Jamyshdag mountain 
(3724 m). In 1993 Kalbajar was occupied by Arme- 
nian armed bandit formations (Kamal, 2012). But, 
based on the trilateral agreement signed on Novem- 
ber 10, 2020, the Kalbajar region again came under 
the control of Azerbaijan. Azerbaijani President П- 
ham Aliyev said, that the authorities will restore the 
Kalbajar region, which has come under the control 
of Baku according to the trilateral agreement on 
Karabakh including the “Istisu” resort zone. The 
Istisu spring is worthy of a separate mention the “liv- 
ing water" of the spring unique in its properties has 
cured and brought back to life millions of people 
(Гасанов, 1978). The spring is located on the slopes 
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of mountain ranges in the west of Kalbafar, at an al- 
titude of 2225 meters above sea level. The water here 
is hyperthermal, hydrocarbonate — sulphate — chlo- 
ride - sodium, carbonated (Трешников, 1983). 
There are 12 water springs in total, which have a cu- 
rative effect on internal and external human diseases. 
In 1980 a mineral water collection plant and a large 
resort were built here. In the village of Istisu in the 
former USSR, sanatoriums of All-Union signifi- 
cance worked which every year received 50.000 
people. The water of the Istisu spring attracts the at- 
tention of scientists from all over the world. It was 
noted that in terms of its physical characteristics and 
composition this water is close to water from the 
Czech Republic (Karlovy Vary) and in some param- 
eters the water has no analogues in the whole world 
(Ахмедова и др., 2016). The springs of Istisu with 
therapeutic and sickleological influence include Yu- 
khari Istisu, Ashagi Istisu, Keshdag, Garasu, 
Tutkhun, Mozchay, which glorified Kalbajar 
(Гасанов, 1978). Istisu thermal springs also attract 
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the attention of microbiologists due to their unique 
microbiota. It is known that hot springs are natural 
habitats for thermophilic microorganisms (Adiguzel 
et al., 2009, 2011; Khiyami et al., 2012; Verma et al., 
2014; Akhmedova, 2021). Investigations of thermo- 
philic microorganisms of the Istisu springs were sys- 
tematically and fruitfully carried out many years ago 
(Əhmədova, 2007). 

Knowledge of the qualitative composition of 
the microbiocenosis of hot springs is extremely im- 
portant for the assessment and effective control of 
their condition while the study of the biological char- 
acteristics of the main representatives of microor- 
ganisms contributes to the knowledge of the thermo- 
philic group (Əhmədova, 2007; Quliyeva, 2015). 

Thermophilic microorganisms are one of the 
most practically significant groups of microorgan- 
isms since they have several properties such as ther- 
mal stability, resistance to ionizing radiation, fast 
cultivation time, wide distribution, etc. (Логинова и 
mp., 1966; Ахмедова, 2007; Souza et al., 2001; Robb 
et al., 2008; Khalil, 2011). Therefore, the use of ther- 
mophilic microorganisms in various spheres of hu- 
man activity is currently an urgent trend in microbi- 
ology (Burgess et al., 2010; Kawasaki et al., 2012; 
Aanniz et al., 2015; Baltaci et al., 2017). 

Known strains of thermophilic bacteria are 
highly resistant to radiation and are widely used in 
practice due to this ability. An example is Deinococ- 
cus radiodurans an extremophile that is one of the 
most radiation-resistant in the world, capable of sur- 
viving doses up to 10000 Gy. Due to this ability, it is 
used for bioremediation of radioactive waste 
(Mattimore et al., 1996; Lin et al., 1999; Brim et al., 
2000; Makarova et al., 2001; Levin-Zaidman et al., 
2003; Cox et al., 2005). Thermophilic anaerobic bac- 
teria which have their powerful hydrolases are used 
in the production of ethanol which significantly 
speeds up the process since the stage of preliminary 
hydrolysis of raw materials is excluded and a high 
cultivation temperature increases the reaction rate 
(Захарук, 2018; Kublanov et al., 2009; Abdel-Banat 
et al., 2010; Tobler et al., 2011; Obeidat et al., 2012; 
Bakshaliyeva et al., 2019). Thermophiles are also 
used to accelerate chemical reactions in wastewater 
treatment at petrochemical enterprises in the dis- 
posal of animal corpses in thermal pits to ensure the 
biological safety of territories and the population of 


the Arctic zone (Ксенофонтов, 2010; Арьков, 
2016; Золотухин, 2018; Tango et al., 2002). Some 
scientific works talk about the synthesis of vitamin 
Biz for the needs of animal husbandry using a mixed 
culture that includes thermophilic microorganisms 
(Evelyne et al., 1998; Martens et al., 2002). This 
makes it possible to talk about thermophiles as a 
component of drugs in pharmacology (Махмутова, 
2017). Known scientific works talk about the extrac- 
tion of copper in industrial reactors using thermo- 
philic bacteria. Therefore, we can judge the use of 
thermophilic bacteria in the metal mining industry 
(Rodrigues et al., 2015). 

Thermophilic bacteria are also used in nanobi- 
otechnology in the green synthesis of metal nanopar- 
ticles. In practice, this method mainly produces sil- 
ver nanoparticles, which are widely used in medicine 
and have antibacterial properties (Feng et al., 2000; 
Sharma et al., 2009; Sinha et al., 2009; Wei et al., 
2015; Deljou et al., 2016; Gunashova et al., 2021). 

The aforementioned unique properties of ther- 
mophilic microorganisms as well as many different 
spheres of human activity in which thermophilic mi- 
croorganisms can be applied show how important it 
is for modern science to isolate and study thermo- 
philic bacteria from their natural habitat-hot springs. 


MATERIALS AND METHODS 


For isolating the culture of thermophilic bacte- 
ria the object of the study was the hot springs 
“Ashagi Istisu” (рН=8.0, t=64°C) and “Yukhari 
Istisu” (pH=9.0, t=71°C) of the Kalbajar region. The 
material was collected from hot springs in April 
2021, samples were obtained with the help of the 
military personnel of the Kalbajar region. The col- 
lected samples were stored at a temperature of +5°C, 
after which they were inoculated on a nutrient me- 
dium with meat-peptone agar. Sowing of natural ma- 
terial was carried out on an agar medium of the fol- 
lowing composition: meat extract - 1g/l, peptone - 5 
g/l, NaCl - 5 g/l, agar - 15 g/l. The cultivation was 
carried out at a temperature of 60?C for 4-5 days. To 
obtain a pure culture of thermophilic bacteria the 
Koch method was used as well as the mechanical 
method of repeated subcultivation on the medium of 
meat-peptone agar (Нетрусов, 2005). Study of the 
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morphology of isolated strains of bacteria by meth- 
ods microscopy was performed using a light micro- 
scope (XSP-30 series microscope). The preparations 
were prepared using standard methods (Егорова, 
1995, Ившина, 2014; Лавренчук и др., 2019). 

The strains were also cultured on a meat-pep- 
tone agar medium supplemented with 0.2 g/l of yeast 
extract. Yeast extract was not required for growth, 
but the addition stimulated growth significantly. 

To determine the ratio of strains to temperature 
cultivation was carried out in the temperature range 
40-70°С using a set of thermostats set at different 
temperatures. The diameter of the grown colonies 
was used to judge the optimum temperature for the 
growth of strains. To determine the ratio of the iso- 
lated strains to pH the strains were inoculated on 
meat-peptone agar media with different pH values of 
the medium (6.0-10). The growth pH range was de- 
termined at the optimum growth temperature. The 
diameter of the grown colonies was used to judge the 
optimal pH value for a given strain (Теппер и др., 
2004). 

Some strains were identified based on morpho- 
cultural characteristics and some physiological prop- 
erties (pH, t”C) (Логинова и др., 1996). 


RESULTS AND DISCUSSION 


As a result of the study, 3 strains of thermo- 
philic bacteria were obtained from a water sample 
taken from “Ashagi Istisu" (КА, KA», KA3) and 3 
strains from a water sample from “Yukhari Istisu" 
(KYı, КУ», КУ»). The cell morphology of the iso- 
lated strains is represented by short and long gram- 
positive, spore-forming rods, varying in size. Differ- 
ences in cultural characteristics are noted. Colonies 
are mainly cream and beige in color, small, large, 
and medium-sized, round, irregular, and rhizoidal in 
shape, also differing from each other in the con- 
sistency, at the edges, in surface structure, etc. So 
far, only 2 of the isolated strains (KAi, КУ!) have 
been well studied, so we will show the morpho-cul- 
tural traits and physiological properties (pH, t°C) of 
these two strains. The morphological and cultural 
characteristics of the KA; and KY; strains are shown 
in Fig.1 and Fig. 2, respectively (Table). 
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Fig. 1. A: Morphology of cells of the КА! strain under a 
microscope (magnification x1000); B: Morphology of 
the KA: strain colony (cultivation was carried out at 
60°С, within 2 days) 


Fig.2. A: Morphology of cells of strain KY ; under a mi- 
croscope (magnification x1000); B: single cell of strain 
КҮ, (magnification x100); C: Colony morphology of 
strain KY, 


Thermophilic bacteria of the hot springs "Ashagi Istisu" and "Yukhari Istisu" of the Kalbajar 


Table 1. Morpho-cultural characteristics of KA; and КУ! strains. 


Strains Cultural traits Morphology of cells 
Shape Size, cm Color Margin | Elevation Shape Motility, size, micrometer (um) 
КА! Round 1 Cream Undulate Raised Rods Motile 
(wavy) 0.5-0.6x0.9-1.5 
KYi Irregular 1.5 Beige Undulate | Convex | Rods (with ter- Motile 
(wavy) minal spores) 0,3-1,2 x 1,5-4 


Were studied some physiological properties 
(pH, (С) of the KA; and КҮ, strains. It was found 
that strains KA; and KY i actively grow in the tem- 
perature range 55-60?C, at a pH value (7.0-9.0). The 
strains were identified based on morpho-cultural 
characteristics and some physiological properties. 
The KA: strain was assigned to the genus Bacillus, 
and the KY, strain was presumably assigned to the 
Bacillus stearothermophilus species. 


CONCLUSION 


Isolation and study of thermophilic bacteria 
from their natural habitat, hot springs, is one of the 
most urgent problems in modern science due to the 
widespread use of these bacteria in various fields of 
human activity, also in nanobiotechnology, in the 
green synthesis of metal nanoparticles. This paper 
investigates the isolation of thermophilic bacteria 
from the hot springs of the Kalbajar region, “Ashagi 
Istisu" and “Yukhari 15050”. Only 6 strains of ther- 
mophilic bacteria were isolated, 2 of which are well 
studied and the morpho-cultural characteristics of 
these strains have been described. The ratio of these 
strains to the pH of the medium and temperature was 
also determined, and the range of optimal values of 
pH and temperature for the growth of these strains 
was established. Based on the above studies the 
strains were identified and assigned to the genus Ba- 
cillus. Research in this direction continues. 
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Azərbaycan Respublikasının Kəlbəcər rayonunun “Aşağı İstisu” və “Yuxarı İstisu” 
su mənbələrinin termofil bakteriyaları 


G.Y. Günəşova, F.R. Əhmədova, R.İ. Xəlilov 
Bakı Dövlət Universiteti, Bakı, Azərbaycan 
Təqdim olunan elmi işdə Kəlbəcər rayonunun ekoloji şəraiti ilə (pH, temperatur, kimyəvi komponentləri və s.) 
səciyyələnən “Aşağı İstisu” və “Yuxarı İstisu” termal su mənbələrinin bakteriyal biotası öyrənilmişdir. Termal 


su nümunələri ətli-peptonlu aqar qidalı mühitində becərilmiş, inkişaf edən koloniyalar təmiz kulturaya çıxarı- 
laraq 6 termofil bakteriya ştamı alınmışdır (KAi, KA», КАз, KY;, KY», KY3). Bu ştamların hüceyrələrinin 
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morfoloji görünüşü bir birindən ölçüləri ilo fərqlənən qısa və uzun çöp şəkilli olub, spor əmələ gətirmək qabi- 
liyyətinə malik olublar. Koloniyaları formasına, ölçüsünə, quruluşuna və s. kultural əlamətlərinə görə bir- bi- 
rindən fərqlənirlər. КА, KY; saylı ştamlar morfo-kultural əlamətlərinə görə daha geniş öyrənilməklə yanaşı, 
onların mühitin temperaturuna və pH-na münasibəti də araşdırılmışdır. Müəyyən olunmuşdur ki, ştamların 
optimal inkişaf temperaturu 55-60°С, pH=7.0-9.0 arasında tərəddüd edir. Aparılan tədqiqatlar nəticəsində KA, 
КУ, ştamları identifikasiya edilmişdir. Belə ki, KA; ştamı Bacillus cinsinə aid edilmiş, KY; ştamının isə Ba- 
cillus stearothermophilus növünə aid olduğu ehtimal edilmişdir. 


Açar sözlər: Termal su mənbələri, termofil bakteriyalar, morfo-kultural əlamətlər 


Термофильные бактерии водных источников «Ашагы Истису» и «Йухары Истису» Кельбад- 
жарского района Азербайджанской Республики 


Г.Я. Гюнешова, Ф.Р. Ахмедова, Р.И. Халилов 
Бакинский государственный университет, Баку, Азербайджан 


В работе представлены данные по исследованию бактериальной биоты термальных водных источни- 
ков «Ашагы Истису» (pH-8.0, t=64°C, уровень минерализации-6.7 г/л) и «Йухары Истису» (pH=9.0, 
{=71°С, уровень минерализации-4.3 г/л) Кельбаджарского района, характеризующихся широким диа- 
пазоном экологических условий (рН, температур, химических компонентов и др.). Был сделан посев 
образцов термальных вод и выделены колонии термофильных бактерий, выросших на твердой среде 
из мясо-пептонного агара. Некоторые колонии термофильных бактерий были выделены в чистую куль- 
туру, в результате чего получили 6 штаммов (К А1, KA», KA3, КҮ, KY», KY3). Морфология клеток этих 
штаммов представлена короткими и длинными грамположительными, спорообразующими палочками, 
варьирующими в своих размерах. Колонии отличаются между собой по цвету, форме, краям, конси- 
стенции, размерам и т.д. Морфология клеток и колоний двух штаммов (KA\, КУ!) хорошо изучены, a 
также определено отношение этих штаммов K рН и температуре среды. Установлено, что штаммы KA, 
КУ! активно растут в интервале температур 55-60°С, при значениях рН =7.0-9.0. На основе морфо- 
культуральных признаков и некоторых физиологических свойств, штаммы были идентифицированы. 
Штамм KA, был отнесен к роду Bacillus, а штамм КҮ, предположительно отнесли к виду Bacillus 
stearothermophilus. 


Ключевые слова: Термальные источники, термофильные бактерии, морфо-культуральные признаки 
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This paper gives an overview of the collection history for the species from the Triticeae Dum. tribe in 
the Karabakh region of Azerbaijan up to date of its occupation. By covering most of the Lesser Cau- 
casus with the semi-desert and dry steppe climate, the Karabakh region of Azerbaijan has favorable 
conditions for grass diversity. There are 14 genera from the tribe Triticeae in Azerbaijan, of which 
historically the 10 genera also were found in the Karabakh region. The data in this article have been 
presented as a summary of information recorded in different literature sources, that would be useful 
for the planned monitoring of status, distribution, and preserving issues for the Triticeae species in 
the liberated areas. 


Keywords: Karabakh region of Azerbaijan, Triticeae tribe, Aegilops L., Triticum L., Hordeum L., Secale 


L., Agropyron L., wild cereals 


Epigraph: “А peculiar species and varietal composition of plants, including a number of endemic forms, 
makes the Karabakh an area for further, more detailed study.” 


The Karabakh region of Azerbaijan. The 
Karabakh region (the name is originated from the 
connection of two Azerbaijani or Turkish words 
“Qara” — black, large, leader, dark, dense, impene- 
trable, picturesque, etc. and “Bağ”- garden) is lo- 
cated in the southwestern part of Azerbaijan ex- 
tending from the highlands of the Lesser Caucasus 
down to the lowlands between the rivers Kur and 
Araz. This area of Azerbaijan was always repre- 
sented by high biodiversity and geodiversity, as 
well as by agronomical and historical conditions 
(Əsgərov, 2021; Əsgərov vo b., 2021; Hüseynova, 
2021; Qurbanov, 2021; Mehdiyeva, 2021; 
Mesiyeva, 2021). Initial assessments of liberated 
territories of Karabakh region, after the Azerbaijan 
Patriotic War (27.09.2020 — 10.11.2020), showed 
that 30 years of Armenian occupation, the military 
operations initiated by occupants, the prohibited 
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weapons used by them, and barbaric usage of nat- 
ural resources resulted in extensive suffering of all 
the above-mentioned conditions of the region. The 
Azerbaijani authorities planned to allocate 2.2 bil- 
lion manats (1.3 billion dollars) for the reconstruc- 
tion of the territories of Karabakh, which returned 
under their control. To facilitate the restoration of 
the returned territories, the area was divided by 
government officials into two regional economic 
zones with its inclusive districts starting from the 
7* July 2021: Karabakh region with an area of 
7330 km? (Khankendi, Aghjabadi, Aghdam, 
Barda, Fuzuli, Khofalı, Khojavend, Shusha, Tartar) 
and the Eastern Zangazur region vvith an area of 
7448 km? (J abrayil, Kalbefar, Qubadli, Lachin and 
Zangilan). Western Zangazur (Gafan, Ghorus, 
Garakilse, Mehri) was torn from Azerbaijan and 
handed over to Armenia by the Soviet government 
in 1920 as a result of historically recurring periodic 
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territorial claims of the aforementioned second 
country. 

Climate of the Karabakh region. Karabakh 
region belongs to a semi-desert and dry steppe cli- 
mate with low humidity, warm winters, dry and hot 
summers. According to the temperature regime, it 
belongs to the subtropical (average annual temper- 
ature is 13-14.5?C), but according to the conditions 
of moisture in most of it - to the semi-desert, and 
in the foothill zone - to the dry-steppe (Мирза- 
заде, 2021). In places located above 2000-2300 
meters, there are alpine and subalpine meadows. 
The average annual precipitation is about 400 mm, 
in high mountains, it is more than 800-900 mm. 
The duration of sunshine is 2000-2400 hours per 
year. The average temperature of the coldest 
months (January, February) does not exceed 2.5— 
0°С or 0-5°C. The average temperatures of the hot- 
test months July and August are 25.50°C and 
25.20°C, subsequently. In warm seasons (April- 
October), the possible evaporation is in the range 
of 400-800 mm. In June-September, the number of 
dry days ranges from 5 to 25 or less. The average 
annual wind speed is 2-3 m / second or less. The 
continentality of the climate fluctuates within the 
following limits: weak (less than 130), moderate 
(up to 165), and medium (up to 205). The duration 
of frost-free temperatures is 150-225 days a year, 
the air temperature below 0°C throughout the terri- 
tory lasts in the range of 10-100 days and is 10-50 
days - in Jabrayil, Fuzuli, Khojavend, Aghdam, 
and Tartar, 20-50 days - in Khojaly and Khankendi, 
50-100 days - in Shusha. In most areas, the snow 
cover does not melt for 10-120 days. 

Soil types of Karabakh region. Karabakh 
covers most of the Lesser Caucasus (81.596). The 
results of large-scale soil studies show that in the 
mountainous areas of the Karabakh region they are 
presented by primitive mountain - meadow, soddy 
mountain meadow, forest mountain meadow, dark 
mountain meadow, chernozem like mountain 
meadow, typical forest mountain brown, forest car- 
bonate mountain brown, mountain forest brown 
typical, mountain meadow steppe, mountain forest 
brown cultivated, gray-brown mountain dark, 
mountain forest brown leached, mountain forest 
brown steppe, mountain chestnut dark soils, and in 
the plains the following types and subtypes were 
found: chestnut ordinary, chestnut long irrigated, 
meadow chestnut, gray, dark gray, gray typical, 
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gray irrigated, gray meadow-meadow, floodplain 
meadow (alluvial meadow), chestnut dark soils. 
Distribution of areas by soil categories (according 
to data of 1992) (Ахадов, 2021): 

1. Agricultural soils - 336742 ha; 

2. The lands of settlements are only 5592 ha; 

3. Lands of industry, transport, communica- 

tions, defense, and other categories; 
4. Lands of specially protected areas are 
43947 ha; 

5. Forest fund - 246187 ha; 

6. The total land area of the water fund was 
19,800 ha. 

Vegetation cover of the Karabakh region. 
The vegetation of the Karabakh region (including 
the Karabakh steppe) is very diverse in composi- 
tion, which reflects both the difference in ecologi- 
cal conditions and evolutionary changes. The main 
type of vegetation is the semidesert wormwood. 
Large areas are occupied by solonchak groupings, 
as well as meadow ones. Locally, forest vegetation 
is also represented in the form of tugai and lower 
forests, in places, shrubs, and there is also marsh 
vegetation. More than 2000 plant species are found 
in the area of vegetation. On the plains, a huge 
place is occupied by thickets of wormwood and 
other semi-desert plant species, on the soles of the 
mountains, steppe and steppe plant species prevail, 
on the slopes of the mountains there are shrubs and 
deciduous forests (pistachio, oak, etc.). Before Ar- 
menian occupation this region had 2 nature re- 
serves - Basitchay Government Reserve, founded 
in 1974 with area equal to 107 ha in Zangilan dis- 
trict and Garagol Government Reserve founded in 
1987 with area equal to 240 ha in Lachin district, 
and 4 wildlife sanctuaries (Lachin Government 
Sanctuary (founded in 1961 with area equal to 21.4 
ha), Gubadli Government Sanctuary (founded in 
1964 with an area equal to 20 000 ha), Dashalti 
Government Sanctuary (founded in 1988 with area 
equal to 450 ha) and Arazboyu Government Sanc- 
tuary (founded in 1993 with an area equal to 450 
ha). All of these mentioned reserves and sanctuar- 
ies were founded by the decision of the government 
of Azerbaijan USSR. 

Collection of cereals from the Triticeae 
tribe in the Karabakh region. The Triticeae tribe 
is the taxon within the subfamily Pooideae of 
grasses with the most economically important ce- 
reals (wheat, barley, rye, etc.), including 27 genera 
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and 501 species (Soreng et al., 2015), many of 
which have been domesticated, used in human con- 
sumption, animal feed or rangeland protection. 
Here, we presented the data about the distribution 
of species from the Triticeae tribe in the Karabakh 
going back to more than 30 years ago, as the col- 
lapse of the USSR and following the subsequent 
territorial claims of Armenia slowed down and nul- 
lified research works in these territories long be- 
fore of their occupation. While presenting the data 
about cereal plants of the Karabakh, in order to 
avoid confusion related to their classification, we 
followed here taxonomic names and divisions ac- 
cepted by the source literature, as well as the recent 
work of Asgerov (2016) about the land plants of 
Azerbaijan, where the Triticeae Dum. tribe indi- 
cated as having a total of 20 genera. Should be 
noted, that we did not present here the plant species 
distributed in the small part of the Karabakh, which 
covers the Kur-Araz Lowland as the information 
about cereals from this area was not engaged to the 
certain places in the appropriate literature. 

Triticum L. Cultivated wheat and its close 
wild relatives belong to the genus Triticum L. 
There is a mention in the literature about turgidum 
wheat collections in the territory of Azerbaijan go- 
ing back to 1844 and related with the name of 
Czech-German botanist and zoologist — F.A.Kole- 
nati (Dorofeev, 1972). But the more extensive 
studies of this genus in Azerbaijan are related with 
the names of such scientists as L.L.Dekaprelevich 
(1924), N.N.Kuleshov (1927), K.A.Flyaksberger 
(1935), M.M.Jakubciner (1932, 19336), I.D.Mus- 
tafayev (1959, 1961, 1964, 1967, 1969, 1970, 
1973, 1980), V.F.Dorofeev (1972) etc. 

Wild taxa of the genus Triticum L. (T. urartu 
Thum. ex Gandil. and 7. boeoticum Boiss.) are oc- 
curring in the Middle East and South Caucasus 
(Transcaucasus) region, including Azerbaijan. For 
the Azerbaijan territory, the wheat species Т. boeo- 
ticum was recorded for the first time by Jakubciner 
М.М. in 1932 from the Nakhichevan region. For the 
Karabakh region of Azerbaycan, for the first time, it 
was reported by Mustafayev LD. (1957-1963) from 
Zangilan and Jabrayil districts. According to him, 
the polymorphism of this species in Karabakh was 
presented by 11 botanical varieties from a total of 22 
occurred in Azerbaijan (Table 1), of which 4 (var. 
pseudoalbum, var. reuteri, var. balansae, var. 
fuscum) were common also for the Nakhichevan 


region and 1(уаг. reuteri) also for Shamakhi (Mus- 
tafayev, 1973). The remaining 10 botanical varie- 
ties that were uncommon for the Karabakh oc- 
curred only in the Nakhichevan region and 1 in the 
Shamakhi district of Azerbaijan. V.F.Dorofeev in 
his work presented the image of 7. boeoticum 
thickets from the Aghoglan district (Banazar villi- 
age) of Karabakh (Figure 1) without indicating its 
botanical data. If T. boeoticum was found at the 3 
locations in Karabakh, the other wild wheat T. 
urartu was found also by Mustafayev only in one 
location — Zangelan district. He included these ac- 
cessions into 2 botanical varieties: var. spontano- 
brum and var. spontaneonigrum. The second loca- 
tion for this species in the Azerbaijan territory is 
the Nakhichevan region (Osgerov, 2016). T. boeo- 
ticum and T. urartu are considered as the donor of 
the A subgenome of modern wheat, harnessing 
broad genetic diversity for a number of traits in- 
cluding disease resistance, phenology, and mor- 
phology traits (Taheri et al., 2018; Talini et al., 
2020). Therefore, its populations from indicated 
districts of Karabakh, as very valuable genetic 
sources, should be re-monitored and preserved. 
The ancestral wheat T. monococcum L., diploid 
wheat whose A"A" genome is closely related to the 
A" genome of T. urartu and the polyploid wheat, was 
domesticated from its wild form (T. monococcum 
ssp. boeoticum) about 12,000 years ago in the Kara- 
cadagh mountains (Marino et al., 2018). The first re- 
port about this species from the territory of Azerbai- 
jan was made by N.N.Kuleshov in 1926. This species 
was cultivated widely in Shusha, Khankendi, Lachin, 
and several other mountains districts of Garabgh be- 
fore 1930, but later started to be replaced by other na- 
ked wheat that considered to be more productive 
(Мустафаев, 1973). V.N.Vavilov (1964) defined 2 
ecogeographical groups for the cultivated einkorns of 
Transcaucasia: proles armeno-anatolicum Мау. 
(small-sized spikes and leaves, thin stems) and proles 
carabachicum V av. (large-sized spikes (8-9 cm) with 
the spikelets not infrequently having the two grains, 
wide leaves, long, strong and erect stems, which is 
hollow under the ear), but later L.L.Dekaprelevich 
added another 2 morpho-ecological types: occi- 
dentale-georgicum Dek. (close to the proles cara- 
bachicum) and orientale-georgicum Dek., which dif- 
ferentiates from the first type also by its weak growth, 
small spikes, and a short vegetation period 
(Dorofeev, 1972). Differing from the proles armeno- 
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anatolicum Vav., the plants from the proles cara- 
bachicum reminded Spanish samples by their habi- 
tus, presented only by the spring types with the mid- 
ripening date, and in harsh contrast with the afore- 
mentioned first proles, being very resistant to many 
diseases, they were comparatively susceptible to the 
hard smut (Vavilov, 1964). It was noted about the 
high agricultural culture in the Karabakh region. The 
local population regularly and annually selected the 
most productive spikes for sowing. Vavilov sug- 
gested, that the south part of the Karabakh region 
generated the most diversity of cultivated einkorn 
wheat, which were observed in the mixed communi- 
ties with the emmer wheat (Vavilov, 1962). All forms 
of cultivated einkorn wheat Т. monococcum in the 
territory of Azerbaijan belongs to the one ecogeo- 
graphical group — proles carabachicum V av. Accord- 
ing to morphological polymorphism, Mustafayev de- 
fined 9 botanical varieties and 1 form for Azerbaijani 
populations of this species, of which 8 were described 
for the accessions from the Karabakh region 
(Мустафаев, 1973) (see Table 1). 

The hulled wheat species Т. dicoccum 
(Schrank) Schuebl. (=7.turgidum ssp. dicoccon 
(Schrank) Thell.) was cultivated in many regions 
of Azerbaijan, including Karabakh, starting from 
ancient times, information about its winter and 
spring farming fields in Khankendi, Shusha, and 
Lachin districts was traced in literature by Musta- 
fayev until 1973. According to Vavilov (1964), this 
hulled wheat from Karabakh belongs to the eco-ge- 
ographical group — proles carabachicum of subsp. 
asiaticum Stoletova (Asian subspecies). They dif- 
fer from plants of proles armeno-anatolicum by 
late- ripening, large-sized spikes, and grains, large- 
sized spikelets, as well as the more strong stem and 
by resistance to the stripe and yellow rust (Vavilov, 
1964). Mustafayev indicated the distribution of 4 
subspecies and 24 botanical varieties for the terri- 
tory of Azerbaijan, of which 21 from all mentioned 
4 subspecies were described for Karabakh 
(Мустафаев, 1973) (see Table 1). It should be 
noted that subspecies turgidoides with its 10 botan- 
ical varieties registered by Mustafayev for the first 
time based on the accessions collected from dis- 
tricts of Karabakh. This species was widely used in 
interspecific and intergeneric hybridization works 
carried by him. 

Durum wheat T.durum Desf. (syn. T. turgidum 
var. durum Desf.) and turgidum wheat T. turgidum L. 
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also has a long history of cultivation in Azerbaijan, 
but mainly as a winter type. Most forms of durum and 
turgidum wheat in Transcaucasia were recorded for 
Azerbaijan, where they were characterized by wide 
morphological polymorphism because of their distri- 
bution in the wide range of altitude, for durum wheat 
between -16to 1870 m above sea level. Classification 
of durum wheat in Azerbaijan was carried by 
P.E.Grebennikov (1948) and LD.Mustafayev (1970). 
According to LD.Mustafayev and L.V.Kadisheva 
(1970), all durum wheat species of Azerbaijan should 
be divided into 3 ecomorphological groups (proles) 
with their own subgroups (subproles) and forms: 
azerbajdzhanicum LMust. et L.Kovd., durocompac- 
tum - stepposum I.Must. et L.Kovd. and durooblon- 
gatum - silvaticum LMust. et L.Kovd. Taxonomi- 
cally, all forms of durum wheat of Azerbaijan were 
included in 3 subspecies: expansum Vav., horanicum 
Vav. and falcatum Jakubz. and 33 botanical varieties, 
of which 20 were distributed in Karabakh. Among 
the regions of Azerbaijan, the richest one for the du- 
rum wheat botanical diversity is considered to be the 
Shirvan region. Turgidum wheat of Azerbaijan was 
included in subspecies mediterraneum Vav. and 2 
ecomorphological groups: proles capsicum Vav. 
(mainly winter types and most distributed) and proles 
orientale Flaksb. (mainly spring type and less distrib- 
uted). From a total of 40 botanical varieties of this 
species found in Azerbaijan, only 5 was recorded for 
the Karabakh region (Мустафаев, 1973) (Table 1). 

Ancient wheat species Triticum persicum 
Vav. (=T. carthlicum Nevski) accessions collected 
from Azerbaijan were included in 6 botanical vari- 
eties, from Georgia — into 5, from Armenia — into 
2. Total botanical varieties for the South Caucasia 
(Transcaucasia) is 11with the most distributed 3: 
atramineum, rubiginosum, and fulliginosum. In 
Karabakh occurred only 3 from 6 distributed in 
Azerbaijan (Мустафаев, 1973) (see Table 1). 

Polish wheat T. polonicum L. (=Т. turgidum 
ssp. polonicum L. (MacKey)) found in Azerbaijan 
were included in subsp. mediterraneum with 5 bo- 
tanical varieties, of which 2 occurred in Karabakh 
(Мустафаев, 1973) (see Table 1). This species was 
suggested to have more desirable sensory proper- 
ties than the products made with the flour of com- 
mon wheat and durum wheat (Suchowilska et al., 
2019). 
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Fig. 1. Thickets of wild wheat 7. boeoticum Boiss. in Aghoglan 
district of the Karabakh region, Azerbaijan (Dorofeev, 1972) 
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Table 1. Accessions collected during different expeditions conducted in the Karabakh region of Azerbaijan 


Species Location 


Triticum L. 


T. boeoticum Boiss. 


(T. boeoticum Boiss. ssp. aegilopoides Bayle. var. pseudoal- 
bum) 
var. pseudoalbumThum. Zangilan, Jabrayil 
var. pseudozuccarinii Kovarsk. Zangilan 
var. mayssuriani Zhuk. Zangilan 
var. pubescentinigrum Flaksb. Zangilan 
? Aghoglan (Banazar viliage) 
(T. boeoticum Boiss. ssp. thaoudar (Reut) Flaksb.) 
var. reuteri Flaksb. foothills of Jabrayil 
var. balansae Flaksb. Zangilan, Jabrayil 
var. balaclavicum Kovarsk. Zangilan 
var. fuscum Zhuk. Zangilan, Jabrayil 
var. mazettii Flaksb. Zangilan 
var. zangilanicum Must. Zangilan 
var. luteinigrum Kovarsk. Zangilan 
T.urartu Thum.exGandilyan Zangilan 
(=T. boeoticumBoiss. ssp. urartu Thum.) 
var. spontanobrum Thum. Zangilan 
var. spontaneonigrum Thum. Zangilan 
eT. monococcum L. (proles carabachicum Vav.) 
var. laetissimum Kórn. farming fields of mountains districts 
var. macedonicum Papag. Shushakend, Lachin, Khankendi 


f. eredvianum Zhuk. 


var. 
var. 
var. 
var. 
var. 
var. 


. pseudoflavescens Flaksb. 

. Vulgare Kórn. 

. atriaristatum Flaksb. 

. albohornemanii Flaksb. 

. hornemanii Clen. 

. pseudohornemanii Dek. et. Men. 


Khankendi (Garov viliage) 
Lachin and other farming fields of mountains districts 
Khankendi (Shushakend viliage) 
Lachin 
Lachin, Khankendi 
Khankendi (Garov viliage) 
Khankendi (Garov viliage) 


e T.dicoccum (Schrank) Schuebl. 


55р 


. europaeum (Perc.) Vav. proles tardoeuropaeum Flaksb. 


var. hybridum Kórn. 

var. farrum Bayle. 

var. rufum Schubl. 

var. pseudorufum Flaksb. 
var. semicanum Kórn. 

var. pseudoerythrurum Must. 
var. macratherum Kórn. 

var. atratum Kórn. 


Ssp 
M 
M 
55р 
у 
55р 
у 
у 
у 
у 
у 
у 


. euroum Flaksb. proles transcaucasicum Flaksb. 
ar. luteotinctum Flaksb. 

ar. aeruginosum Flaksb. 

. asiaticum Stol. proles carabachicum Vav. 
ar. uniaeruginosum Dorof. 

. turgidoides Must. 

ar. rubromuticum Must. 

ar. nigroalbomuticum Must. 

ar. nigrorubromuticum Must. 

ar. albospicatum Must. 

ar. pseudoalbospicatum Must. 

ar. rubrospicatum Must. 


var. pseudorubrospicatum Must. 
var. pseudonigroalbum Must. 
var. pseudonigrorubrum Must. 
var. nigrum Must. 


Lachin, Khankendi, Shusha, Aghdara 
Lachin 
Khankendi, Shusha 
Lachin 
Lachin 
Lachin, Khankendi 
Aghdara 
Lachin, Khankendi 
Lachin, Khankendi, Aghdara 
Khankendi 
Khankendi 
Khankendi 
Khankendi 
Khankendi 
Khankendi, Shusha 
Khankendi 
Khankendi 
Khankendi 
Shusha 
Shusha 
Shusha 
Shusha 
Lachin 
Lachin 
Aghdara 
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Species 
eT.durum Desf. 


gr. leucurum Al. 


gr. leucomelan А]. 
f. scabriaristatum Must. 
f. transcaucasicum Men. 
var. libicum Körn. 
var. provinciale Al. 
var. erythromelan Kórn. 
var. affine Kórn. 
var. horanoaffine Jakubz. 
var. plinium Kórn. 
var. alexandrinum Kórn. 
var. murciense Körn. 
var. reichenbachii Körn. 


gr. hordeiforme (Host.) Körn. 


f. elongatum Men. 
f. breviacutidentatum Must. 
f. ekaterinovskense Greb. 
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Continued table 1 
Location 


Aghdam, Jabrail, Fuzuli, Zangilan, Aghoglan, Khojavend, 
Khankendi 
Aghdam, Fuzuli 
Aghdam 
Khankendi 
Khojavend 
Khojavend 
Khojavend 
Aghdam 
Aghdam 
Khojavend 
Khojavend 
Khojavend 
Aghdam 
Aghdam, Jabrail, Zangilan, Fuzuli, Aghoglan, Khojavend, 
Aghdara, Khankendi, Shusha 
Aghdam 
Khojavend, Aghdara 
Aghoglan, Fuzuli 


f. rubellum Must. Aghdam 
f. oblongum Must. Aghdam 
f. brevidentatum Men. Fuzuli 
var. rubrospicatum Stol. Shusha 
gr. alboprovinciale Flaksb. Aghdam 
f. plenoalboprovinciale Must. Aghdam 
var. alboobscurum Flaksb. Aghdam 
var. valenciae Kórn. Aghdam 
gr. melanopus Al. 
var. melanopus Al. Khojavend 
f. brevidentatum Men. Jabrayil 
f. elongatum Men. Aghdara, Shusha 
f. tristum Must. Aghdam 
var. apulicum Körn. Aghdam 
gr. niloticum Kórn. 
var. niloticum Kórn. Khojavend 
f. elongatum Men. Aghdam 
var. capitatoniloticum Flaksb. Aghoglan 
gr. coerulescens Bayle. Aghdam, Khojavend 
f. oblongum Men. Shusha 
f. elongatum Men. Aghdara 
f. cuspidentatum Men. Aghdam 
var. africanum Kórn. Aghdam 
var. ramosoreichenbachii Aliz. Aghdara 
var. ramosoprovinciale Aliz. Aghdara 
var. ramosolencurum (Gandil.) Aliz. Aghdara 
eT.turgidum L. 
ssp. mediterraneum V av. 
var. melanatherum Kórn. Aghdam 
var. nigrobarbatum (Desv.) Kórn. Khankendi 
var. miscibile Haciz. Khankendi, Fuzuli 
var. dreischianum Kórn. Fuzuli 
var. nachitschevanicum Kulesch. Aghdam 
e T. persicum Уау. (T.cartlicum (Vav.) Nevski) 
var. stramineum Flaksb. Aghdara 
var. rubiginosum Zhuk. Kalbajar, Lachin 
var. fuliginosum Zhuk. Aghdam 


e T. turanicum Jakubz. 
var. insigne Perc. 


Khojavend, Fuzuli 
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Species 
var. notabile Perc. 


Continued table 1 


Location 


e T. polonicum L. 
ssp. mediterraneum Vav. 


Khojavend, Fuzuli, Aghdam 


var. levissimum Hall. Fuzuli 

var. pseudolevissimum Jakubz. Fuzuli 
eT. spelta L. 

var. pseudoalboarduin Dorof. Lachin 

var. flaksbergeri Dorof. Lachin 


ssp. vavilovi (Jakubz.) Must 
var. vaneum Jakubz. 


occurred in the farming fields 


eT. aestivum L. 
gr. albidum Al. 
gr. lutescens Al. 
f. capitatum Men. 
var. velutinum Kórn. 
var. ramosolutescens Must. 
gr. alorubrum Kórn. 
f. elongatum Men. 
var. introitum Vav.et Jakubz.(prol. subrigidum Vav.) 
gr. velutinum (Schübl.) Kórn. 
f. pruinosum Must. 
var. delfi Kórn. 
var. pyrothrix Al. 
gr. erythrospermum Kórn. 
f. longidentatum Men. 
f. longisculum Must. 
f. glabriaristatum Must. 
f. brevicrassispicatum Must. 
var. suberythrospermum V av. 
gr. nigriaristatum Flaksb. 
f. caduenum Men. 
gr. ferrugineum Al. 
f. tenuispicatum Men. 
f. elongatum Men. 
f. oblongum Must. 
f. densispicatum Men. 
f. splendospicatum Must. 
f. nigroferrugineum Jakubz. 
f. glaucospicatum Must. 
var. subferrugineum Vav. 
var. ferrugineum-compactoides Kob. 
gr. sardoum Kórn. 
f. longidentatum Men. 
f. oblongum Must. 
gr. caesium A]. 
f. aristidentatum Men. 
f. rigidum Must. 
f. capitatum Men. 
var. nigrocaesium Dek. 
var. nigricans How. 
var. bengalense How. 
var. meridionale Kórn. 
gr. hostianum Clem. 
gr. pseudehostianum Flaksb. 
var. pseudoturcicum Vav. 
var. turcicum Korn. 
gr. barbarosa Al. 
f. oblongum Must. 
var. kazvinicum Vav. 
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Fuzuli, Aghdam 


Aghdam 
Aghdam, Fuzuli 
farming fields of mountains districts 


Aghdam 
Fuzuli 
Lachin, Khankendi, Aghdam, Khojavend, Aghoghlan 
Aghdara 
Fuzuli 
Aghdam, Zangilan 


Aghdara 
Aghdam 
Aghdara 
Fuzuli 
Aghdam 


Shusha 


Khojavend 
Aghoglan 
Aghdara 
Aghdam 
Khojavend 
Fuzuli 
Jabrayil 
Aghdam, Fuzuli 
Khojavend (Ningi viliage) 


Aghdam, Aghoglan, Khankendi, Zangilan 
Aghdam, Aghoglan, Khankendi, Zangilan 


Aghdara 
Aghdara 
Aghdara 
Khankendi (Garov viliage) 
Aghdam, Zangilan 
Aghdam 
Zangilan 
Fuzuli, Khankendi, Lachin 
Zangilan, Fuzuli 
Aghdam, Shusha, Aghdara 
Lachin 
Aghdara, Khojavend, Aghdam, Fuzuli, Aghoglan 
Aghdam 
Lachin 
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Species 
var. griseum Vav. 


Continued table 1 


Location 
Khankendi 


var. rubromurinum Flaksb. Aghdam 
eT.compactum Host. 

ssp. armeno-turkestanicum Vav. 

var. echinodes Kórn. Kalbajar 


var. erinaceum (Dek.) Kórn. 


Ae. biuncialis Vis. 


Ae. triuncialis L. 


Ae. cylindrica Host. 


Ae. umbellulata Zhuk. 
Ae. columnaris Zhuk. 
Aegilops tauschii Coss. (syn. Ae. squarossa L.) 


Ae.comosa Sibth. 
Ae. neglecta Req. ex Bertol. (=Ae. triaristata Willd.) 


H. bulbosum L. 

H. glaucum Steud. 

H. leporinum Link. 

H. spontaneum C.Koch 
H.murinum L. 

H. lagunculiforme Bacht. 
H. violaceum Boiss.et Huet 


S. caldicum Fed. 
eS. cereale subsp. segetale 


E. caespitosa (C.Koch)Nevski 

E. elongata (Host) Nevski 

E. elongatiformis (Drob.) Nevski 

E. intermedia (Host) Nevski 

E. pulcherrima (Grossh.) Nevski 

E. repens (L.)Nevski 

E. trichofora (Link) Nevski 

E. turcica P.E.McGuire 

E. transhyrcanus (Nevski) Tzvel. 
(=Agropyron leptourum (Nevski) Grossh.) 


E. caucasicus (C.Koch) Tzvel. 

(=Agropyron caucasicum (C.Koch) Grossh.) 
Е. caninus (L.) L. 

(=Agropyron caninum (L.) Beauv.) 


A. pectinatum (Bieb.) Beauv. 
(=A. cristatum auct. Cauc.) 


Aghdam, Fuzuli, Khojavend 


Aegilops L. 
Aghdara, Aghdam, Asgeran, Khojaly, Khankendi, 
Aghoglan, Jabrayil, Fuzuli 
Aghdara, Aghdam, Asgeran, Khojaly, Khankendi, 
Aghoglan, Jabrayil, Zangilan, Khojavend, 
Shusha, Lachin, Fuzuli 
Aghdara, Aghdam, Asgeran, Khojaly, Khankendi, 
Jabrayil, Zangilan, Aghoglan, Fuzuli, Lachin 
Zangilan, Aghoglan, Khojavend 
Zangilan 
Aghoglan, Jabrayil, Zangilan, Khojavend, Khankendi, 
Shusha, Aghdam, Lachin, Fuzuli, Aghdara 
Fuzuli 
Aghoglan, Zangilan, Khojavend, Shusha, Khankendi, Agh- 
dam, Lachin, Fuzuli 


Hordeum L. 

Lesser Caucasus 

Lesser Caucasus 

Lesser Caucasus 

Lesser Caucasus 
Aghdam 
Aghoglan 

Lesser Caucasus 


Secale L. 
Lesser Caucasus 
Shusha 


Elytrigia Desv. 


South and Central Lesser Caucasus 

Lesser Caucasus 
Lesser Caucasus 

Central Lesser Caucasus 

Central Lesser Caucasus 
Lesser Caucasus 
Lesser Caucasus 
Lesser Caucasus 


Elymus L. 
Altintaxta pass of Mount Great Kirs 
(Lachin-Khojavend road), 
Mount Girkhgiz (Lachin, Kalbajar, Khojali) 


Northern Lesser Caucasus 


Lesser Caucasus 


Agropyron Gaertn. 


Lesser Caucasus 


Eremopyrum (Ledeb.) Jaub.et Spach 


E. hirsitum (Bertol.) Nevski 
E. orientale (L.) Jaub.et Spach 


Lesser Caucasus 
Lesser Caucasus 
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Species 


Continued table 1 
Location 


Hordelymus (Jess.) Harz 


H. europaeus (L.) Harz 
(=Hordeum europaeum (L.) All.) 


Western Lesser Caucasus 


Taeniatherum Nevski 


T. crinitum (Schreb.) Nevski 
(=Hordeum crinitum) (Schreb.) Desf.) 


Lesser Caucasus 


e — cultivated species 


Khorasan wheat 7. turanicum Jakubz. (=T. 
turgidum ssp. Turanicum (Jakubz. Mac Key) 
found in Azerbaijan included 11 botanical varie- 
ties, of which 2 occurred in Karabakh. The total 
number of botanical varieties for this species is 13 
and Azerbaijan has the largest amount of botanical 
varieties in the South Caucasus (Mustafayev, 
1973). T. turanicum and T. polonicum were char- 
acterized by the significantly highest 1000-grain 
weight in both rainfed and irrigated conditions, 
which suggests that these wheat species might have 
promising alleles to be transferred into durum 
wheat to increase grain yield (Akman H., 2021). 

Spelt wheat (T. spelta L.) belongs to the hex- 
aploid group of cultivated Triticum wheat with 
fragile spikes and hulled kernels. This ancient ce- 
real was created 7,000 years ago, most likely by the 
spontaneous crossing of wild grass species. By the 
mid-twentieth century, spelt wheat had an im- 
portant role in the diet of humans, afterwards, it has 
been gradually replaced by yielding soft wheat (T. 
aestivum L.) (Ugrenovich et al, 2018). Spelt wheat 
is classified into 2 subspecies: spelta and kuckuck- 
ianum Gókg. The 17 botanical varieties of this spe- 
cies were found in Azerbaijan, if not to consider 2 
varieties, which later included in species T. vavi- 
lovi Jakubz. (=T. aestivum ssp. Vavilovii (Thum.) 
Jakubz.). 2 botanical varieties of T. spelta and 1 
(var. vaneum Jakubz.) from T. vavilovi were found 
in Karabakh. Vavilov suggested the South Cauca- 
sus as an origin for spelt wheat based on occurring 
here 2 spelt species totally with 50 botanical varie- 
ties (Dorofeev, 1972). 

Being a young species the hexaploid wheat 
species T. aestivum L. is presented in Azerbaijan 
by 2 subspecies: iranoasiaticum Flaksb. and in- 
doeuropaeum Vav. with a total of 65 botanical va- 
rieties, of which 15 were recorded for Karabakh. 
The most distributed botanical varieties in Azer- 
baijan were 4: erythrospermum, ferrugineum, bar- 
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barossa and lutescens (Мустафаев, 1973) (see Ta- 
ble 1). The 6 morpho-ecological groups of T. aes- 
tivum offered by Vavilov (1964) were: na- 
chichevani, absheron-mughani, Armenian xero- 
phytic, winter mountain Caucasian, spring moun- 
tain Caucasian and Azerbaijan-Dagestani foothills. 
Jakubciner (1957) defined also 6 ecological 
groups: Caucasian-subtropical, mountain Cauca- 
sian steppe, mountain Caucasian forest, mountain 
Caucasian forest-steppe, Transcaucasian lowland 
foothills, and Transcaucasian alpine. Dekapre- 
levich (1957) identified 11 ecotypes in his work 
*Wheat in USSR" (Dorofeev, 1972). Mustafayev 
(1973) included wheat of Azerbaijan from this spe- 
cies into 16 groups, of which 12 occurred among 
cultivated wheat species in Karabakh. He empha- 
sized that among the groups of T. aestivum, the ac- 
cessions from the gr. barbarosa Al. and gr. pseu- 
dobarbarosa Vav. were more susceptible to the 
leaf rust, from gr. lutescens AL, gr. milturum AL 
and gr. caesium Al. — to the stripe rust, but more 
resistant to the first disease were accessions from 
gr. albidum Al., gr. hostianum Clem., as well as 
also from gr. lutescens Al., and resistant to the sec- 
ond disease — gr. graecum Кӧтп., gr. erythroleucon 
Korn., gr. hostianum Clem., gr. turcicum Korn., gr. 
barbarosa AL and gr. pseudobarbarosa Vav. 

The wheat species T. compactum Host. (=Trit- 
icum aestivum ssp. compactum (Host.) Mac Key) 
were presented in the Karabakh region by 1 sub- 
species and 2 botanical varieties (Мустафаев, 
1973) (see also Table 1). 

The most complicated botanical diversity of 
wild wheat species and their spontaneous hybrids 
in the South Caucasus (Transcaucasia), including 
Azerbaijan, were observed in the foothill areas up 
to 600-800 m above sea level (Dorofeev, 1972). 

Aegilops L. The age for herbarium specimen 
of goat grass from Azerbaijan dates back to 1886 
(van Slageren, 1994). Zhukovsky (1928) described 
five species of goat grasses for Azerbaijan: Ae. 
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biuncialis, Ae. neglecta (as Ae. triaristata Willd.), 
Ae. triuncialis L., Ae. tauschii (as Ae. squarrosa 
auct. non L.) and Ae. cylindrica. Eig (19292) 
added Ae. kotschyi to this list, while Grossheim 
(1939) located seven species by adding another 
two species—Ae. umbellulata Zhuk. and Ae. co- 
lumnaris (see also Dorofeev and Migushova, 
1973). For Azerbaijan, Karyagin (1950) presented 
the above-mentioned seven species except for Ae. 
columnaris. Mustafayev (1961) located 13 species 
for the country: Ae. ovata L. [=Ae. geniculata 
Roth], Ae. triaristata [=Ae. neglecta], Ae. biun- 
cialis, Ae. triuncialis, Ae. crassa Boiss., Ae. cylin- 
drica, Ae. comosa Sibth. et Sm., Ae. columnaris, 
Ae. squarrosa L., Ae. caudata L., Ae. ventricosa 
Tausch, Ae. umbellulataand Ae. uniaristata Vis. 
(misidentifications regarding 4 species (Ae. 
comosa Sibth. et Sm., Ae. caudata L., Ae. ventri- 
cosa Tausch, and Ae. ovata L.) caused the number 
to be higher than has been proven since). Despite 
the historic presence of herbarium specimens of 
Ae. juvenalis (Thell. Eig. and Ae. peregrina 
(Hack. in J.Fraser) Maire et Weiller from Azerbai- 
jan (van Slageren, 1994) they have not been relo- 
cated in at least 50 years. (Eldarov et al., 2015). 
The latest expeditions for the studies on bo- 
tanical composition for goat grasses of Azerbaijan 
related with the names of Mustafayev (1961), as 
well as Dorofeev and Migushova (1966, 1969, 
1973). In his expedition to the Karabakh, Mycra- 
фаев (1961) indicated the foothills and mountain- 
ous areas of Aghdara, Aghdam, Asgeran, Khojaly, 
and Khankendi regions of Karabakh as the places, 
that are especially distinguished for the diversity of 
the genus Aegilops L. The species Ae. triuncialis 
L. and Ae.biuncialis Vis. were the most common 
for those areas, Ae.cylindrica Host. relatively less, 
and very rare - Ae.umbellulata Zhuk., the latter is 
generally considered as a rare species for the terri- 
tory of Azerbaijan (outside of Karbakh this species 
was found near the Girdman River in Ismayilli and 
Gilanchay River in Nakhichevan). In the humid ar- 
eas of the mentioned regions, mainly Ae. squarossa 
L.(=Aegilops tauschii Coss.) and Ae. cylindrica 
Host. species have been observed to be more com- 
mon. The Ae.ovata L. species was recorded for the 
first time for the territory of Karabakh on the 
mountain slopes at 900 and 1100 m above sea level 
in the Aghoglan (historical name for Hadrut) re- 
gion, near Malibeyli, Girmizi, Sarishkend, and 


other viliages. It was found on the right side of the 
Gargarchay, which is along with Karkijahan, Khal- 
fali and Zarisli rivers flowing from the eastern part 
of the Garabag range, near the settlement called 
Khanbagi on the Shusha-Khankendi road. How- 
ever, later these accessions' names were deter- 
mined as misidentification and they were identified 
as Ae.umbellulata by V.F.Dorofeev and E.F.Mi- 
gushova (1971), who also made the same mistakes 
in their previous works, as well as the other scien- 
tists - LShmalgauzen (1897), V.LLipskiy (1899), 
A.V.Fomin and Y.Voronov (1909). The main rea- 
son confusing researchers was as noticed by Gross- 
heim (1939) “the inconsistency between the diag- 
nosis given by Zhykovsky for this species and the 
collected samples of it from the territory of Azerbai- 
jan" (Dorofeev and Migushova, 1971). Considering 
the spikes of Ae.umbellulata accessions collected 
from Azerbaijan as the most large-sized compared 
with the samples from Turkey and Iran the latter au- 
thors suggested them as the new taxon: Ae. umbel- 
lulata subsp. transcaucasica Dorof. et Migusch 
(=Ae. umbellulata Zhuk. f. girdmanica Mustafayev 
and Aminov). The early collection of this species in 
Karabakh had been done by M.F.Sakhokia (1931) 
near the Aghdam and Gurvich Ts.E. (1936) near the 
village Shushakend (Гроссгейм, 1939; Dorofeev 
and Migushova, 1971). 

Along with the fields of wild species, a large 
number of natural hybrids between Aegilops spe- 
cies and durum, as well as with bread wheat, were 
found in the Fuzuli region of Karabakh, on the 
Fuzuli-Jabrail road, and in the Jabrayil region. In 
1961-1970, the employees of the All-Russian Insti- 
tute of Plant Breeding conducted expeditions in the 
Karabakh region of Azerbaijan by collecting the 5 
goat grass species (Ae. squarossa L., Ae. cylindrica 
Host., Ae. triuncialis L., Ae. biuncialis Vis. And 
Ae. triaristata Willd.) in Aghoglan at 800 m above 
sea level, 4 species (Ae. squarossa L., Ae. cylin- 
drica Host., Ae. triuncialis L., Ae. biuncialis Vis.) 
in the Jabrayil region - 250 m, 4 species 
(Ae.squarossa L., Ae.cylindrica Host., Ae. triun- 
cialis L., and Ae. triaristata Willd.) in Zangilan - 
610 m, 3 species (Ae. squarossa L., Ae. triuncialis 
L. and Ae. Triaristata Willd.) in Khojavend region 
- 800 m, 3 species (Ae. squarossa L. , Ae. triun- 
cialis L. and Ae. triaristata Willd.) in Khankendi 
region - 1120 m and 3 species (Ae.squarossa L., 


151 


Mehdiyeva et al. 


Ae.triuncialis L. and Ae.triaristata Willd.) at an al- 
titude of 1000 m above sea level in Shusha region 
(see Table 1). 

Hence, if Aghoglan could be considered as the 
location for the most diversity of Aegilops L., then 
Zangilan is the most valuable location for both gen- 
era - Aegilops L. and Triticum L. in Karabakh (see 
Fig. 2.) Therefore, special attention should be 
given to both locations in the planned monitoring 
works at the liberated areas of the Karabakh region. 

Secale L. is a small but economically im- 
portant taxon, which includes wild relatives and 
landraces, comprising cultivated rye, containing 
annual, perennial, self-incompatible or self-com- 
patible, cultivated, weedy, and wild taxa. Classifi- 
cation of the genus Secale is inconsistent and com- 
prises 3—4 to 8 species from the phylogenetic stud- 
ies in the last ten years (Maraci et al., 2018; Daska- 
lova and Spetsov, 2020). According to Asgerov 
(2016), this genus is represented in Azerbaijan by 
7 species, of which only the species 5. chaldicum 
Fed. (syn. S. strictum (C.Pesl) C.Pesl.; S.montanum 
Guss.), commonly known as mountain rye, was 
found in Karabakh. Mountain rye is a cool tempera- 
ture, perennial, known to be frost - and drought re- 
sistant and yet the intergeneric amphiploid with 
wheat was found to be tolerant to waterlogging 
(Tang et al., 2011). Its native range extends from the 
Sierra Nevada mountains in southern Spain in the 
west to Iran and the Caspian Sea in the east. Moun- 
tain rye shows great potential as a perennial forage 
crop in semi-arid and mountain regions (Rossi et al., 
2020). There is a general agreement on S. strictum 
being the ancestral form, from which the divergence 
of S. silvester was proposed. S. strictum subsp. af- 
ricanum is considered to have diverged from S. 
strictum during the early Pleistocene and evolved 
independently. S. cereale and S. vavilovi, on the 
other hand, are considered to be evolutionarily the 
youngest species (Maraci et al., 2018). 

During his expedition (19.06.1960- 
25.06.1960), Mustafayev was also recorded distri- 
bution of S. cereale subsp. segetale in plant com- 
munity with wild barley and goat grasses in the 
mountainous areas of Shusha at an altitude of 700- 
910 т above sea level. 

Hordeum L. are grasses, most conspicuously 
characterized by their inflorescence that is a spike 
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instead of the panicle that occurs in most other 
grasses. This genus apart from cultivated barley 
(Hordeum vulgare subsp. vulgare) comprises more 
than 30 wild grass species distributed in temperate 
and arid regions of the world. The wild progenitor 
of the cereal is Н. vulgare subsp. spontaneum from 
Southwest Asia. Together with bulbous barley 
(Hordeum bulbosum), the closest relative of the 
crop, and wall barley (Hordeum murinum) these 
species are grouped within subgenus Hordeum, 
while all other species belong to subgenus Hord- 
eastrum (Blatner, 2018). There are 12 species of 
Hordeum in Azerbaijan, of which 2 are cultivated 
(Н. vulgare and Н. distichum), the area of Lesser 
Caucasus represented by 5 species (Əsgərov, 
2016). The last data about the distribution of 
Hordeum species in the Karabakh region of Azer- 
baijan was given by Mustafayev (1961) and 
Kobilyanskiy (1966). Н. spontaneum C.Koch. and 
H. leporinum Link. vvere recorded for Lachin, the 
latter also for Aghdam (570 m а.5.1.), Н. sponta- 
neum, H. bulbosum L. and H. leporinum — for Kho- 
yavend, Н. spontaneum and Н. lagunculiforme 
Bacht. for Aghoglan (Hadrut), Н. spontaneum, and 
Н. bulbosum — for Shusha, subsequently. Н. spon- 
taneum C.Koch in Fuzuli (500 m a.s.l.), on the 
Khofavend - Fuzuli road and wild barley varieties 
such as H. bulbosum L. have been reported to be 
widespread. Н. murinum L. was found in Aghdam 
at an altitude of 500 m above sea level. 

Bakhteev (1960) identified the bottle-shaped 
wild barley form, H. lagunculiforme Bacht., to be 
the ancestor of all cultivated H. vulgare forms. H. 
vulgare subsp. spontaneum (=H. spontaneum 
C.Koch.). H. vulgare subsp. spontaneum, belongs 
to the primary gene pool, a valuable source of 
genes for stress tolerance and adaptation to mar- 
ginal environments and low-input farming sys- 
tems, and a source of novel genes for disease and 
insect resistance. Hordeum bulbosum L. is the sin- 
gle species in the secondary gene pool, and has 
been used as a source of resistance to a number of 
diseases, such as powdery mildew, leaf rust, and 
scald, and as a source of resistance to barley mosaic 
virus. Crosses with cultivated barley mostly result 
in bulbosum chromosome elimination and produc- 
tion of vulgare haploids. 
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Ə — Ae. biuncialis Vis., W — Ae. triuncialis L.; А — Ae. cylindrica Host.; L- əc. umbellulata Zhuk.; 
* — Ae. columnaris Zhuk.; O — Ae tauschii Coss (=Ae. squarossa L.); + — Ae. neglecta Req. ex Bertol. 
(=Ae. triaristata Willd.) 

ШШ — 7. boeoticum Boiss. (=T. boeoticum Boiss. ssp. aegilopoides Bayle. var. pseudoalbum), 
@ - T. boeoticum Boiss. ssp. thaoudar (Reut) Flaksb.; 
A - T.urartu Thum. ex Gandilyan (=T. boeoticum Boiss. ssp. urartu Thu 


Fig. 2. Distribution of wild cereals from genera Aegilops L. and Triticum L. in the Karabakh region of Azerbaijan 


This phenomenon has been widely exploited 
in the production of doubled haploids used as map- 
ping populations for genetic studies and for short- 
ening the breeding cycle (Kang, Priyadarshan, 
2007). Hordeum murinum subsp. leporinum L. 
(hare barley) is an annual grass species dominant 
in Mediterranean savannah-like ecosystems, with 
great relevance in pasture dynamics due to its fast 
growth and high palatability for livestock (Chano 
et al, 2021). 

Elytrigia Desv. Both genera - Elytrigia Desv. 
and Elymus L. were excluded from the tribe Trit- 
iceae in some taxonomical treatments (Цвелев, 


2019). The genus Elytrigia Desv. is sharing a com- 
mon genome originated from genus Pseudoro- 
egneria, which is included in the genus Elytrigia 
Desv. according to the classification followed in 
this paper (Osgorov, 2016) (Table 1). 

Elytrigia Desv. is widely distributed through- 
out the world and is represented with species of 
various levels of ploidy including diploids, tetra- 
ploids, hexaploids, octaploids, and decaploids. E. 
intermedia and E. repens were grouped into three 
distinct levels of ploidy including diploids, tetra- 
ploids, and hexaploids. For E. elongata, E. pontica, 
and E. caespitosa, it was found that two ploidy lev- 
els were presented, and only one ploidy level was 
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in those of E. hybrid, E. pycnantha, E. pungens, Е. 
juncea, and E. alatavica (Mao et al., 2010). The 
species of the genus are widely used in agriculture 
(E. repens, E. elongata, E. intermedia) as fodder 
herbs and erosion control (E. repens, E. stipifolia 
(Czern. ex Nevski) Nevski), as the herbs for medi- 
cine (Е. repens). According to recent data, the ge- 
nus includes about 50 species (Oliynyk and Gubar, 
2019), in Azerbaijan, the 13 species is distributed, 
of which 8 species were found also in the Lesser 
Caucasus (Əsgərov, 2016) (see Table 1), i.e. possi- 
bly in the Karabakh region. 

Elymus L. Elymus L. (wild rye) is a large ge- 
nus that contains about 150 species distributed 
across a wide range of ecological sites across tem- 
perate and subtropical regions of the world. Elymus 
L. includes many economically important forage 
grasses as well as species that possess useful genes 
for disease resistance, stress tolerance and adapta- 
tion, which can potentially be transferred to cereal 
crops through gene introgression (Qi et al., 2013). 
Several Elymus species have been developed as 
forage cultivars (e.g., blue wildrye (Е. glaucus 
Buckley), thickspike wheatgrass (Е. lanceolatus 
Scrib. & Ј.С. S.M), Canada wild rye (Е. canaden- 
sis L.), slender wheatgrass (Е. trachycaulus Link), 
Snake River wheatgrass (E. wawawaiensis J. Carl- 
son & Buckley), and Virginia wildrye (Е. virgin- 
icus L.). To date, multiple Elymus species have 
been hybridized in a variety of pre-breeding initia- 
tives (for example, there are at least 17 Elymus- 
wheat hybrids) (Frawley et al., 2020). 

There are at least 4 species from this genus in 
Azerbaijan, of which 1 species - Elymus transhyr- 
canus is distributed only in the Karabakh region of 
Azerbaijan, the status of distribution for another 2 
species — Elymus caninus (L.) L. (syn. Agropyron 
caninum (L.) Beauv.) and Elymus caucasicus 
(C.Koch) Tzvel. (syn. Agropyron caucasicus 
(C.Koch) Gross.) should be checked as the Lesser 
Caucasus was among of their site of growing in 
Azerbaijan. 

Agropyron Gaertn. is an important wild rela- 
tive of wheat that has the genome of P: diploid, PP, 
2n=2x=14; tetraploid, PPPP, 2п=4х=28; and hexa- 
ploid, PPPPPP, 2n=6x=42. Most Agropyron spe- 
cies are excellent sources of forage and habitat for 
livestock and wildlife, and they are also valued for 
weed control, habitat use, soil stabilization, and 
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watershed management. Agropyron species pos- 
sess а lot of useful characteristics, such as tolerance 
to drought and cold, resistance to diseases, and 
high yield traits. It is a quality forage for grassland 
improvement and a valuable genetic resource for 
wheat (Che et al., 2018). This genus is represented 
in Azerbaijan by 4 species, of which the most dis- 
tributed A. pectinatum is the only one that was 
found in Karabakh. A. pectinatum is a warm-loving 
and light-loving xerophyte, valuable perennial for- 
age plant (Luo et al., 2021). 

Eremopyrum (Ledeb.) Jaub. et Spach is a 
well-circumscribed genus with an annual habit and 
oblong to orbicular fragile spike-like inflorescence 
that is used in wheat improvement. To date, 18 spe- 
cies and many infraspecific taxa have been de- 
scribed, but the number of species accepted varies 
from four to nine. The Plant List (2013) currently 
recognizes four species and 44 synonyms (Romero 
et al., 2018). There are at least 5 species from this 
genus in Azerbaijan, of which for the 2 species — 
E. hirsitum (Bertol.) Nevski and ЕЁ. orientale (L.) 
Jaub.et Shpach - the Lesser Caucasus was shown 
among of the places of distribution. Therefore, the 
Karabakh area should be checked to determine the 
status of these species. 

Hordelymus (Jess.) Harz is the genus that 
comprises only a single allotetraploid species - H. 
europaeus (L.) Jess. ex Harz [2 Elymus europaeus 
L.] (2п=4х=28) (wood barley) with two genomes: 
TH (T from Taeniatherum, H from Hordeum ac- 
cording to Lóve 1984) or TN (T from Taenia- 
therum, N from Psathyrostachys according to 
Bothmer et al., 1994). Analyses of sequence data 
from plastid genes and single-copy nuclear genes 
showed close phylogenetic relationships of wood 
barley with such genera as Psathyrostachys, Pseu- 
doroegneria, and Henrardia. All these findings in- 
dicated its importance in the understanding the 
evolution and differentiation within the tribe Trit- 
iceae. For these reasons, Hordelymus was sub- 
jected to extensive ecological, floristic, and phylo- 
genetic studies (Mizianty et al., 2006; Klimko et 
al., 2015). The area of the Lesser Caucasus among 
others in Azerbaijan shown as a site for the grow- 
ing of wood barley. 

Taeniatherum Nevski (genome  TaTa, 
2п=2х=14) contains three diploid species, Ta. ca- 
put-medusae, Ta. crinitum, and Ta. asperum. The 
subspecies caput-medusae is a native species to 


Diversity of the Triticeae genetic resources in the Karabakh region of Azerbaijan 


Europe and is mostly restricted to Spain, Portugal, 
southern France, Algeria, and Morocco. Subspe- 
cies crinitum is found from Greece and the Balkans 
east into Asia, and the range of subspecies asperum 
completely overlaps the other two subspecies 
(Kostivkovsky and Young, 2000). These species 
are the annual herbs represented by only one spe- 
cies - Ta. crinitum (Shreb.) Nevsky (syn. Hordeum 
crinitum (Shreb.) Desf.) in Azerbaijan and its 
Lesser Caucasus area is among its distribution 
places. 

It should be noted that the all information pre- 
sented above regarding the Karabakh region 
mainly reflects the available historical data. Start- 
ing from occupation since to date there was no 
large-scale monitoring of wild cereal species in the 
Garabakh region of Azerbaijan. The main reason 
for this was the long occupation period of these ar- 
eas — 30 years. The importance of diversity protec- 
tion of wild cereals in the Karabakh region is based 
also on their value to be served as donors of the 
resistance to biotic and abiotic stresses for the cul- 
tivated wheat. For over the past 30 years, scientists 
did not have access to the areas to conduct their re- 
search works, including investigation of plant com- 
position and diversity of the region. Thus, one of 
the main goals of correct restoration of the region 
is to carry out studies on plant composition of 
Karabakh to obtain relatively new results com- 
pared with historical data, as the successful resto- 
ration requires the identification of species status 
and diversity that are adapted to the ecological con- 
ditions of the restoration sites. 
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Azarbaycanin Qarabag bólgosindo Triticeae genetik ehtiyatlarinin müxtolifliyi 
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А.С. Oliyeva!, Z.I. Əkbərov" 
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Məqalədə buğda tribası Triticeae Dum. taksonu daxilində Azərbaycanın Qarabağ bölgəsi üçün işğaldan 
əvvəl təsvir edilən növlərin kolleksiyalarına dair tarixi məlumat verilir. Kiçik Qafqazın çox hissəsini əhatə 
edən, yarı səhra və quru çöl iqlimi olan Azərbaycanın Qarabağ bölgəsi müxtəlif taxıl bitkiləri üçün əlverişli 
şəraitə malikdir. Azərbaycan ərazisində Triticeae tribasından 14 cinsə aid olan dənli bitkilər yayılmışdırlar 
ki, onlardan tarixən ən azı 10 cinsə aid növlər həmçinin Qarabağ üçün də təsvir edilmişdir. Məqalədə müx- 
təlif elmi mənbələrə əsaslanaraq təqdim edilən məlumatlar Qarabağ bölgəsinin işğaldan azad edilmiş və 
minalardan təmizlənmiş ərazilərin Triticeae tribasına aid olan növlərin statusunu və yayılmasını müntəzəm 
monitorinqi üçün planlaşdırılmış tədqiqatlar üçün faydalı olacaqdır. 


Açar sözlər: Azərbaycanın Qarabağ bölgəsi, Triticeae Dum. tribasi, Aegilops L., Triticum L., Hordeum L., 
Secale L., Agropyron L,, yabanı taxıllar 


Разнообразие генетических ресурсов Triticeae в Карабахском регионе Азербайджана 


С.П. Мехтиева !, М.Е. Елдаров ?, С.С. Шарифова ?, М.А. Аббасов 1, 
А.Дж. Алиева !, З.И. Акпаров ! 


! Hucmumym генетических ресурсов НАН Азербайджана, Баку, Азербайджан 
?Vuueepcumem Хазар, Баку, Азербайджан 


В данной статье дается исторический обзор коллекций видов из трибы Triticeae Dum., описанных 
для Карабахского региона Азербайджана до периода его оккупации. Покрывая большую часть Ма- 
лого Кавказа, обладая полупустынным и сухим степным климатом, Карабахский регион Азербай- 
джана имеет благоприятные условия для создания разнообразия злаковых трав. В Азербайджане 
распространены 14 родов злаковых растений, относящихся к трибе Triticeae, из которых историче- 
ски самое меньшее 10 родов были описаны также для Карабаха. Представленные в статье данные 
основываются на различных литературных источниках и будут полезны для проведения постоян- 
ного мониторинга статуса и распространения видов из трибы Triticeae на освобожденных и разми- 
нированых территориях. 


Ключевые слова: Карабахский регион Азербайджана, триба Triticeae Dum., Aegilops L., Triticum L., 
Hordeum L., Secale L., Agropyron L., дикорастущие злаки 
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Preparation of soil maps and ecological assessment maps of soils of the 
territories of Azerbaijan liberated from occupation 
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The article describes the qualities of common soils in the Karabakh region. The state of soils before 
and after the occupation has been comparatively studied. Agroecological features and proposals for 
the further use of the region's soils are given. The agroecological features of soils were studied for 
more efficient use in the future and proposals were indicated. Agroecological zoning and environ- 
mental assessment was carried out on the basis of geographic information systems. Also, an altitude 
model of the Lesser Caucasus, soil maps, appraisal and environmental assessment have been pre- 
pared. In addition to general maps, these maps are compiled for each area. 


Keywords: Karabakh region, ecological assessment, agroecological features, agriculture, soil maps, GIS 


INTRODUCTION 


The glorious and victorious Azerbaijani Army 
under the leadership of the President of the Repub- 
lic of Azerbaijan, Supreme Commander-in-Chief 
Ilham Aliyev liberated our lands, which had been 
occupied for 28 years, during the Second Patriotic 
War, which lasted 44 days. 

The liberated lands of Karabakh in the price 
cadastral zoning of Azerbaijan belonged to Mil- 
Karabakh, Arazboyu, Lachin-Gubadli, Daghlig 
Karabakh valuable (cadastral) regions and the total 
area is 12.22 thousand square kilometers (table 2). 
The Karabakh region of our country covers most of 
the Lesser Caucasus region (81.5%), which is one 
of the 5 physical-geographical regions. The Lesser 
Caucasus physical-geographical region, in turn, is 
divided into 4 agroecological regions. 

In all times and in all countries, land is the first 
blessing. Mankind's entire existence has been es- 
tablished on earth. Land protection, conservation 
and increasing fertility is one of the most important 
tasks in low-land countries such as Azerbaijan 
(Mammadov, 2002; 2003). 


http://dx.doi.org/10.29228/jlsb.35 
Available online 30 December 2021 


MATERIALS AND METHODS 


Guidelines for the preparation of interactive 
electronic soil maps and maps of ecological assess- 
ment of soils at a scale of 1: 100000 (Mammadov 
et al., 2020) were mainly used in the writing of the 
article. 

The results of large-scale soil studies carried 
out by other researchers show that in the mountain- 
ous part of the Karabakh region, primitive moun- 
tain-meadow, mountain-meadow soddy, moun- 
tain-forest meadow, mountain-meadow dark, 
mountain-meadow black, mountain-forest brown 
typical, mountain-forest brown carbonate, moun- 
tain-forest brown typical, mountain-meadow 
steppe, mountain-forest brown cultivated, gray- 
brown mountain dark, mountain-forest brown 
leached, mountain-forest brown steppe, mountain- 
chestnut dark soils, and in the plain part the follow- 
ing types and subtypes were found: chestnut ordi- 
nary, chestnut long-irrigated, meadow-chestnut, 
gray, dark gray, gray typical, gray irrigated, gray 
meadow-brown, floodplain meadow (alluvial 
meadow), chestnut dark soils. 
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RESULTS AND DISCUSSION 


Large-scale soil surveys were conducted in 
the Lesser Caucasus, as well as in the territories of 
our liberated regions from the 1940s to the 1990s, 
and soil types, subtypes, genera, species diversity 
were identified. Soil maps and soil quality maps 
have been compiled for each farm and district. In 
conducting soil researches M.E.Salayev (1966), 
M.E.Salayev, A.K.Zeynalov, E.F.Sharifov (1965), 
M.P.Babayev (1967), Sh.G.Hasanov (1965, 1978), 
E.F.Sharifov (1984), A.O.Suleymanov (1986) and 
G.Sh.Mammadov (2002, 2003) are great. Agroeco- 
logical zoning of Azerbaijan, including the lands 
liberated from occupation, ecological assessment 
of lands on the basis of GIS was carried out (Sala- 
yev et. al., 1965; 1966; Babayev, 1967; Hasanov, 
1978; Sharifov, 1984; Suleymanov, 1986) (Fig. 2, 
Fig. 3, Fig. 4). 


Employees of the Department of Agroecology 
and Soil Valuation of the Institute of Soil Science 
and Agrochemistry of the National Academy of Sci- 
ences of Azerbaijan under the leadership of Acade- 
mician G.Sh.Mammadov, a map of soils and eco- 
logical assessment of soils was compiled for Kalba- 
jar, Lachin, Shusha, Khojaly, Khojavend, Gubadli, 
Zangilan, Jabrail, Fizuli and Aghdam districts (fig- 
ure 1) (Ministry of Defense of the Republic of Azer- 
baijan, 2020; Mammadov et al., 2021) (Table 1). 

Relief (earth's plasticity) played an important 
role in the formation of soils in the liberated terri- 
tories. Under the influence of the basins of the Bar- 
gushad, Hakari, Tartar, Araz and other rivers, and 
the mountain ranges of the Lesser Caucasus, vari- 
ous mosaic soils were formed in these areas. Soils 
are formed in 0-4000 meter horizons from dry sub- 
tropics to alpine and subalpine belts (Mammadov 
et al., 2016; 2020a; 2020b). 
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Digital elevation model map of the Lesser Caucasus region 
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Fig. 1. Digital elevation model of the Lesser Caucasus region 
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Table 1. Types and subtypes of soils in the liberated territories and their main bonitet scale 


Soil types and subtypes 


Bonitet scale of soils 


Districts 


Jabrail 


Fizuli 


Gubadli 


Mountain-forest brown leached 


£ Aghdara 


& Khojavend 


- 


5 Khojaly 


© Zangilan 


& Kalbayar 


5 асып 


© Shusha 


Mountain-forest brown steppe 


Mountain gray-brown ordinary 


Mountain chestnut dark 


Ordinary chestnut 


95 


Chestnut long-irrigated 


90 


90 


Meadow chestnut 


67 


62 


61 


Gray typical 


Gray irrigated 


Gray meadow 


Floodplain meadow (alluvial meadow) 


: 
ор 
< 
100 
82 
75 
77 
95 
92 
80 
78 
79 
81 
75 


70 


75 


70 


74 


74 


66 


65 


72 


Mountain meadow primitive 


20 


20 


Mountain meadow soddy 


100 


93 


91 


Mountain forest meadow 


91 


Mountain forest brown typical 


96 


92 


Mountain gray-brown light 


45 


45 


Mountain forest brown typical 


94 


100 


94 


100 


100 


89 


94 


98 


Mountain forest brown cultivated 


100 


100 


Mountain gray-brown dark 


86 


86 


86 


84 


81 


77 


77 


75 


Mountain gray-brown ordinary 


78 


78 


75 


74 


Chestnut dark 


84 


99 


99 


Mountain forest steppe 


86 


80 


80 


96 


Mountain forest brown carbonate 


97 


100 


Mountain-forest brown steppe 


75 


Mountain meadow dark 


100 


Mountain meadow black 


95 


Mountain-forest brown loess-like 


89 


Mountain-forest black 


100 


Pre-occupation landscape 


Fig. 2. Photos released by the Ministry of Defense of the Republic of Azerbaijan 
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1, Primitive and peaty mountain meadow 
2, Sod-carbonate mountain forest 

3, Leached brown mountain forest 

4, Typical brown mountain forest 

5, Carbonate and in some places steppe brown mountain forests 
8, Leached and typical mountain black soils 

7, Carbonate mountain black soils 

8, Dark and ordinary mountain gray- brown 


| 8, Dark and ordinary mountain brown 
10, Mountain meadow soddy 

11, Locally humus-sulphate (calcareous) and underdeveloped mountain chestnut 
12, Dark and ordinary chestnut 

13, Humus-sulfate (calcareous) chestnut 

14, Meadow-chestnut and chestnut-meadow 
15, Black mountain meadow 

16, Floodplain alluvial meadow 

17, Steppe mountain meadow 

18, Rock outcrops and outcrops of clayey rocks 
19, Mountain forest meadow 


20, Typical brown mountain forest 


Fig. 3. Solil map of the Lesser Caucasus physical-geographical region 


aooe mm seve ост 


Fig. 4. 50111 map of ecological assessment of the Lesser Caucasus physical-geographical region 
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Table 2. Distribution of liberated lands by natural and economic areas 


Ne Including 

Districts .. arable land о hayfields pastures backyards | other lands 
] Jabrail 104.497 20.501 7.243 24 23.154 789 52.T16 
2 |Fizuli 67.649 23.428 10.376 444 25.541 1.059 6.801 
3 |Kalbajar 198.972 6.327 10 7.571 75.600 753 108.711 
4 |Gubadli 78.812 14.956 850 631 17.192 454 45.729 
5 |Lachin 182.603 14.167 245 4.682 69.319 720 93.970 
6 |Zangilan 72.550 7.801 2.667 607 22.873 412 38.590 
7 |Gazakh 7.663 1.575 - - 1.947 168 3.973 
8 |Sadarak 781 7 - - 709 15 50 
9 |Upper Karabakh 440.372 80.601 15.138 4.177 82.013 3.042 225.401 

Total: 1.153.899 169.363 36.529 18.136 318.348 7.412 576.001 


Fig. 5. The situation of the villages before occupation and the current appearance of villages 


The results of large-scale soil studies carried out 
by other researchers show that in the mountainous 
part of the Karabakh region, were found mountain- 
meadow primitive, mountain-meadow soddy, moun- 
tain-forest meadow, mountain-meadow dark, moun- 
tain-meadow black, mountain-forest brown typical, 
mountain-forest brown carbonate, mountain-forest 
brown typical, mountain-meadow steppe, mountain- 
forest brown cultivated, gray-brown mountain dark, 
mountain-forest brown leached, mountain-forest 
brown steppe, mountain-chestnut dark soils, and in 
the plain part the following types and subtypes: chest- 
nut ordinary, chestnut long-irrigated, meadow-chest- 
nut, gray, dark gray, gray typical, gray irrigated, gray 
meadow-brown, floodplain-meadovv (alluvial- 
meadovv), chestnut dark soils (Mammadov, 2019, 
Mammadov et al., 2019). 

During the occupation, 7 categories of soils 
that existed in Karabakh were destroyed. The oc- 
cupiers violated the legal regime and the purpose 
of the land and used the soil only for agriculture, 
including for the cultivation of narcotic plants. 


As can be seen from the table 2 the quality of 
soils in the liberated areas is high and they mainly 
belong to the group of excellent and good quality. 
Bonitet points are calculated according to the re- 
sults of grading surveys of cereals, grapes, fruit 
crops, winter and summer pastures (Fig. 2). 

Before the occupation, the area of land cate- 
gories was as follows: 

1. Agricultural soils - 336 742 hectares. The 
most recent information on these soils (1992) is 
presented in table 2. The occupiers committed ex- 
treme violations on these lands and used them to 
grow crops, especially narcotic plants. During the 
occupation period, the main drug trafficking took 
place on the territory of Karabakh. Due to this, 
30% of the grain needs of the Armenian Republic 
were satisfied (Fig. 2 and 6). 

Currently, large-scale land management plans 
are being prepared, the boundaries of natural and 
economic zones are being clarified. 
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Fig. 6. Soils out of agricultural turnover 


2. The lands of settlements are only 5 592 
hectares, of which 1709 hectares are occupied by 
residential buildings of townspeople, and 3668 
hectares - land for state development. The entire 
housing stock in cities, towns and villages was de- 
stroyed. All houses, schools, hospitals, factories 
were demolished, and useful building materials 
were taken to Armenia (Fig. 5). 

During the recovery period, it is planned to re- 
new all settlements and provide the population 
with comfortable housing, reconstruct the old in- 
frastructure. For the first time, smart cities and vil- 
lages will be created in these regions of Azerbaijan. 
In the category of land of settlements, it is neces- 
sary to take into account projects of reconstructed 
settlements, the laying of road transport lines and 
telecommunications. 

3. The regime for the use of industrial, 
transport, communications, defense and other 
categories of land was not respected. The entire 
transport and communication system was de- 
stroyed. 

On behalf of the head of government, the res- 
toration of infrastructure has begun here. For ex- 
ample, the construction of Tartar-Sugovushan, 
Fizuli-Shusha roads, the construction of an airport 
in Fizuli and the construction of an airport in Kal- 
bajar in the future. All these works should be taken 
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into account when determining the boundaries of 
this category of land. 

4. The soils of the specially protected areas 
are 43947 hectares. Garagol State Natural Reserve 
(240.0 hectares), created on the territory of Lachin 
region, acted in the direction of protecting rare spe- 
cies of fauna. Rare breeds of animals such as brown 
bears, wolves, roe deer, wild boars, jackals, badg- 
ers and mountain goats were protected here. On the 
territory of the Zangilan region - the state reserve 
Basitchay (107.0 hectares), Lachin (21400.0 hec- 
tares), Gubadli (20,000.0 hectares) and Arazboyu 
(2200.0 hectares) reserves, where oak, maple, haw- 
thorn, wild rose, juniper, sycamore, poplar, as well 
as trees and shrubs listed in the Red Book, which 
are rare specimens of flora. In these territories, the 
protection of plane trees with a diameter of one me- 
ter, a height of 30 m and over 300 years old and 
rare vegetation of Tugay forests is organized. 

5. Forest fund - 246187 hectares. The forests 
were also subjected to Armenian vandalism. On the 
other hand, these forests were cut down for fuel and 
large open fields were formed. These fields were 
mainly used for the cultivation of narcotic plants. 

As a result of cutting down about 25-3096 (54 
thousand hectares) of forests and exporting them to 
Armenia as building materials, processes of severe 
water and wind erosion occurred on forest soils. 
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Table 4. Agroclimatic features of the liberated territories 


E Е $ Е o E В Б Е $ E © 8. = > 
Agroclimatic features | © E £ Е Е EE = z5 E QA 2 Е alez 
S a |= 2 28 | Жж a D S |< g о 5 Е 3 = E 
at ЕЁ | Ес ЖЕ |= Ec Е ЕЕ = 
538 ЕЕ |52 |52 |83 се 85 БЕ 52 15 
Е" 52 55 İs 1511, ЕЕ ЕЗ Ез 22 1: 
| а a. 
бой types and subtypes S 95 Е 2 Е E = |g s 8 Е Е 
i di POP P P ik 
Mountain meadow primitive 10,0 -14 -21 36 12 3086 65 641 780 49 3,3 
Mountain meadow soddy 10,0 -14 -21 36 12 3086 65 641 780 49 3,3 
Mountain forest meadow 10,0 -14 -21 36 12 3086 65 641 780 49 3,3 
Mountain meadow black 7,4 -18 -25 34 10 2263 72 696 376 65 6,8 
Mountain meadow black 7,4 -18 -25 34 10 2263 72 696 376 65 6,8 
Mountain meadow dark 7,4 -18 -25 34 10 2263 72 696 376 65 6,8 
Mountain forest brown leached 7,4 -18 -25 34 10 2263 72 696 376 65 6,8 
Mountain-forest brown steppe 8,4 -14 -22 32 10 2591 72 711 597 54 4,2 
Mountain forest brown typical 8,4 -14 -22 32 10 | 2591 72 711 597 54 4,2 
Mountain forest chestnut typical 8,4 -14 -22 32 10 | 2591 72 711 597 54 4,2 
Mountain forest brown cultivated 8,4 -14 -22 32 10 2591 72 711 597 54 4,2 
Mountain meadow steppe 10,9 -12 -20 37 13 3408 | 69 587 | 751 31 4,1 
Mountain forest brown carbonate 10,9 -12 -20 37 13 3408 69 587 751 31 4,1 
Mountain-forest brown steppe 10,9 -12 -20 37 13 3408 | 69 587 | 751 31 4,1 
Mountain forest brown loess 10,9 -12 -20 37 13 3408 69 587 751 31 4,1 
Mountain gray-brown dark 13,2 -11 -18 39 - 4168 | 66 486 | 920 18 0.8 
Mountain gray-brown ordinary 132 | -11 -18 39 - 4168 | 66 486 | 920 18 0.8 
Chestnut ordinary 13,2 -11 -18 39 - 4168 66 486 920 18 0,8 
Chestnut long-irrigated 13,1 -10 -17 40 16 | 4116 69 458 848 13 1,4 
Meadow chestnut 13,1 -10 -17 40 16 4116 69 458 848 13 1,4 
Gray typical 13,1 -10 -17 40 16 | 4116 69 458 848 13 1,4 
Gray irrigated 13,1 -10 -17 40 16 1 4116 | 69 458 848 13 1.4 
Gray meadow 13,3 -13 -21 41 17 4246 66 467 966 25 1,0 
Floodplain meadow (alluvial meadow)! 13,3 -13 -21 41 17 4246 66 467 966 25 1,0 
Chestnut dark 13,3 -13 -21 41 17 4246 66 467 966 25 1,0 


For the production of parquet, especially relict 
rare tree species were deliberately cut down. As a 
result, the soils became steppe. It will take decades 
to plant and grow forest trees in these areas. 

6. The total land area of the water fund was 
19,800 hectares. Reservoirs and hydroelectric 
power stations of Sarsang and Sugovushan are of 
great importance here. The water fund also in- 
cludes parts of the Bargushag, Khakari, Tartar, 
Araz rivers, as well as other small rivers and lakes. 
For a long time, the Armenian occupiers did not 
allow the use of these reservoirs, and therefore 
there was a constant shortage of water in the adja- 
cent areas. 

7. The area of land of the reserve fund previ- 
ously amounted to 3083 hectares. However, the 
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area of these lands has increased significantly due 
to various defensive structures, fortifications, 
trenches, built by the Armenians on suitable lands 
during the occupation. On these soils, it is neces- 
sary to carry out reclamation studies to determine 
the area. Then it is necessary to take measures to 
return these soils to agricultural use. In parallel 
with this, large-scale studies of soils on the lands 
of the reserve fund should be carried out and the 
fertility of the territory should be assessed (Fig. 6). 

First of all, it is necessary to restore the legal 
regime, to clarify the areas and boundaries of land 
categories. Atthe same time, the new reconstructed 
infrastructure should be taken into account in the 
master plans that will be developed for the restora- 
tion of urban and rural settlements. Large-scale 
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land-use plans should be developed for each ad- 
ministrative region and municipality. To ensure the 
implementation of all these works, it is necessary 
to immediately start land surveying work, deter- 
mine the area of soil categories, target purposes 
and conduct land surveying field work in order to 
clarify the boundaries. 

Changes in the region's soils with the involve- 
ment of the region's lands in large-scale soil re- 
search, changes caused by anthropogenic impacts 
(wind and water erosion, technogenic disturbances, 
desertification) require scientific study. The rea- 
sons for the decline in fertility should be scientifi- 
cally investigated, as well as proposals and recom- 
mendations for their restoration should be given. 

Soil research will study the supply of nutrients 
to the soil, structure, granulometric composition 
and the intensity of erosion processes. These met- 
rics are used as the basis for calculating grade 
Scores. As part of the agroecological assessment, 
agroecological maps will be prepared with the 
study of more than 50 elements of soil, climate and 
relief. 

Should be prepared new soil maps and quality 
maps of administrative-territorial districts and mu- 
nicipalities at the scale of 1:10000 (1:25.000 in 
mountainous areas). 

The staff of the Institute of Soil Science and 
Agrochemistry of ANAS bears great responsibility 
for the implementation of this work. The Institute 
has already begun work in this direction. For this, 
a special laboratory has been created to conduct 
large-scale soil and agroecological research. AII 
studies and cartography use modern GIS technolo- 
gies. To organize the work and monitor the pro- 
cesses, it is planned to open a strong point of the 
institute in the Karabakh region. 

One of the main tasks is to implement land re- 
form in the region. Preliminary work has begun at 
the Institute of Soil Science and Agrochemistry to 
calculate land shares in points per hectare, and cur- 
rently work is underway to calculate quality points 
for each region of the region and quality cartogram. 

During the land reform, the list of people who 
will receive land shares and privileges should be 
clarified and land resources should be distributed 
according to forms of ownership. Once the land 
norms are known, the process of measuring and 
transferring the lands to the owners will begin. It 


seems to us that the experience of the Russian Fed- 
eration can be used in this process. That is, in the 
process of settlement, as the population settles, the 
lands must be measured and given. It would be 
more appropriate to give land shares to citizens 
born after August 2, 1996, after they come to live 
permanently in Karabakh. This will be the best 
campaign for the population to return to their for- 
mer place of residence. 

Most of the soil is suitable for agriculture. Be- 
fore the occupation, there were 187 thousand hec- 
tares of arable land, 46 thousand hectares of peren- 
nial crops, 18 thousand hectares of hayfields and 
337 thousand hectares of pastures. The soils are es- 
pecially fertile in the Arazboyu strip, Aghdam, 
Fizuli, Jabrail and Gubadli regions. During the oc- 
cupation, as a result of the construction of fortifi- 
cations, digging trenches, trenches and other de- 
fense facilities in these areas, the lands were de- 
stroyed and degraded to varying degrees. One of 
the important issues is to conduct reclamation re- 
search on these lands and then implement scientific 
and practical measures to return the lands to culti- 
vation. This deplorable landscape is present 
throughout the region. 

As a result of large-scale soil research con- 
ducted by the Institute of Soil Science and Agro- 
chemistry in the pre-occupation years, quantitative 
assessment of soil fertility was carried out for all 
regions of the region and land maps and quality 
cartograms were compiled, agro-industrial group- 
ing of lands was carried out. 

Most of the soil in the region belong to quality 
groups I, II and III. Fertility was estimated at 54- 
100 points. 

30-40 years have passed since the assessment 
of these soils, and as a result of the destruction of 
flora and fauna, strong soil degradation processes 
(erosion, salinization, desertification, wind and 
water erosion) have occurred in many places. With 
regard to soil fertility and structure, there have 
been profound and negative changes in the amount 
of nutrients it contains. 

The agroclimatic features of the liberated ter- 
ritories show that various trees and shrubs can be 
grown here, as well as agricultural and livestock 
soils can be developed. The average annual tem- 
perature, rainfall, effective temperature, relative 
humidity and other climatic elements, as well as 
the restoration of irrigation systems in Aghdam, 
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Fizuli, Zangilan, Jabrail districts create all condi- 
tions for planting millet, peas, lentils, beans, etc., 
orchards (apples, pears, quince, pomegranates, 
dates, cherries, plums) and grape plantations, 
planting mulberry seedlings for the development of 
cocoons. In addition, in the foothills and plains 
there is an opportunity to grow industrial crops 
(cotton, corn, sunflower, soybeans, etc.). In these 
areas, it is possible to grow and obtain high yields 
from the kiwi, which is a subtropical plant. The use 
of waters from the Araz, Khakari and Bargushad 
rivers, the Sarhang and Sugovushan reservoirs will 
ensure high yields. There are good conditions for 
gardening and planting potatoes in the high and 
middle mountainous parts of the Kalbajar, Shusha 
and Gubadli regions. Soils in the lower parts of 
these regions can be used for agricultural purposes 
(Table 4). 
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Azərbaycanın işğaldan azad olunmuş ərazilərinin torpaq vo 
ekoloji qiymət xəritələrinin tərtibi 


Q.Ş. Мәттәдоу!, О.В. Əhədov?, Z.R. Məmmədov?” 


"AMEA-nın Rəyasət Heyəti, Bakı, Azərbaycan 
?AMFA-nın Torpaqşünaslıq və Aqrokimya İnstitutu, Bakı, Azərbaycan 


Məqalədə Qarabağ bölgəsində yayılmış torpaqların ümumi keyfiyyət göstəriciləri təsvir edilmişdir. İşğal- 
dan azad olunmuş torpaqların əvvəlki və sonrakı vəziyyəti müqayisəli şəkildə öyrənilmişdir. Bölgənin tor- 
paqlarının gələcəkdə daha səmərəli istifadəsi üçün aqroekolofi xüsusiyyətləri araşdırılmış və təkliflər irəli 
sürülmüşdür. Azərbaycanın, o cümlədən işğaldan azad olunmuş torpaqların aqroekolofi rayonlaşdırılması, 
Coğrafi İnformasiya Sistemləri vasitəsilə ekoloji qiymətləndirilməsi aparılmışdır. Həmçinin Kiçik Qafqa- 
zın hündürlük modeli, torpaq, bonitirovka, ekolofi qiymət xəritələri hazırlanmışdır. Ümumi xəritələrdən 
başqa hər bir rayon üçün də bu xəritələr tərtib edilmişdir. 


Agar sözlər: Qarabağ bölgəsi, ekoloji qiymətləndirmə, aqroekoloji xüsusiyyətlər, kənd təsərrüfatı, torpaq 
xəritəsi, CIS 


Составление почвенных карт и карт экологической оценки почв территорий 
Азербайджана освобожденных от оккупации 


Г.Ш. Мамедов!, Д.Р. Ахадов?, З.Р. Мамедов? 


Президиум НАН Азербайджана, Баку, Азербайджан 
Институт почвоведения и агрохимии НАН Азербайджана, Баку, Азербайджан 


В статье представлены данные качества почв, распространенных в Карабахском регионе. Проведено 
сравнительное изучение состояния почв до и после оккупации. Изучены агроэкологические особен- 
ности почв региона и даны предложения по дальнейшему и более эффективному использованию их 
В будущем. Агроэкологическое районирование и экологическая оценка проводились на основе гео- 
графических информационных систем. Также подготовлены высотная модель Малого Кавказа, 
карты почв, бонитировки и экологического оценивания. Помимо общих карт, были составлены со- 
ответствующие карты для каждого района. 


Ключевые слова: Карабахский регион, экологическая оценка, агроэкологические особенности, сель- 
ское хозяйство, карта почв, ГИС 
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